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DISCUSSION      ON      INFLUENZA.' 

Sir  Arthur  Xewsholme,  K.C.B.,  M.D. 

When  I  promised  to  open  this  discussion  it  could  not  be  fore- 
casted that  we  were  about  to  experience  our  national  share  of  a 
pandemic  of  influenza  unexampled  both  in  distribution  and  severity. 
In  present  circumstances  a  discussion  on  influenza  will  necessarily 
include  consideration,  so  far  as  our  lack  of  knowledge  will  permit,  of 
the  conditions  leading  to  the  minor  epidemics  with  which  in  recent 
years  we  have  been  fairly  familiar,  and  those  leading  to  the  mysterious 
occurrence  of  the  wider  pandemics,  such  as  those  of  1890  and  of  the 
present  year. 

It  is  necessary,  in  my  view,  to  consider  these  minor  epidemics  and 
the  endemic  prevalence  of  influenza  in  this  country  in  relation  to 
bronchitis  and  pneumonia,  which  year  by  year  cause  a  much  heavier 
toll  on  health  and  life  than  is  demanded  by  influenza.  I  have  little 
hope  of  success  of  any  personal  or  public  measures  against  influenza 
which  will  not  influence  even  more  favourably  the  incidence  of 
bronchitis  and  pneumonia.  It  is  not  improbable,  in  fact,  that  the 
influetiza  problem  may  be  most  successfully  attacked  when  influenza  is 
not  epidemically  prevalent. 

.Etiology. 

The  first  difliculty  is  to  define  influenza.  Is  it  one  disease  or  a 
group  of  diseases  ?  And  is  the  disease  now  prevailing  the  disease  which 
prevailed  in  the   spring,  and  still  more  in  July,  of  this  year  ?     These 

'  At  a  meeting  of  the  Society,  held  November  13,  1918. 
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two  questions  cannot  easily  be  separated.  The  symptoms  were  usually 
milder  in  the  earlier  than  in  the  present  outbreak,  but  that  may  be 
due  to  the  very  exceptional  culmination  of  the  epidemic  in  the  summer 
months.  "War  conditions  prevented  civilian  bacteriological  work  on 
the  disease  on  a  considerable  scale,  but  I  am  hoping  that  this  discussion 
will  elicit  contributions  as  to  the  bacteriology  of  the  July  and  the 
present  outbreak,  and  that  later  the  results  will  be  available  of  the 
inquiries  by  the  Medical  Eesearch  Committee,  who  have  been  collating 
evidence  from  military  as  well  as  civilian  outbreaks,  and  making 
independent  inquiries. 

The  report  of  the  Influenza  Committee  of  the  Advisory  Board  to  the 
Director-General,  Medical  Department,  France,^  shows  that  influenza 
has  occurred  at  intervals  among  our  forces  in  France,  and  that  a 
serious  epidemic  occurred  in  the  spring  of  this  year.  The  known 
facts  bearing  on  the  position  of  Pfeiffer's  influenza  bacillus  as  the 
cause  of  the  epidemic  are  well  summarized  in  this  report.  This 
bacillus  cannot  be  said  to  have  established  its  position,  nor  can  it  be 
disregarded ;  for  even  if  some  other  organism  be  the  essential  virus 
of  influenza,  the  Pfeiffer  bacillus  is  probably  one  of  the  chief  sources 
of  the  damaging  complications  of  this  disease. 

From  this  country,  from  France,  and  from  America  there  is 
evidence  that  occasionally  influenza  kills  rapidly  by  toxaemia,  but 
more  often  by  pulmonary  complications  ;  and  that  in  producing  these 
complications  haemolytic  streptococci  have  been  predominating 
organisms,  the  Pfeiffer  bacillus  and  the  pneumococcus  also  being 
found  in  a  varying  proportion  of  cases.  The  increase  in  virulence  of 
streptococci  in  animal  passage  is  well  known.  There  can  be  no  doubt 
that  all  these  bacteria,  often  acting  in  conspiracy,  have  contributed 
greatly  to  the  recent  mortality  from  influenza,  but  whether  there  is  in 
addition  a  hitherto  undiscovered  virus  to  which  influenza  is  primarily 
due  is  still  a  moot  point. 

The  occurrence  of  such  mixed  infections  is  w^ell  known  in  other 
diseases  ;  it  is  a  chief  source  of  mortality  in  measles,  and  success  in 
the  sanatorium  treatment  of  tuberculosis  depends  largely  on  the 
elimination  of  secondary  infections ;  and  this  points  to  oral,  naso- 
pharyngeal, and  dental  hygiene,  and  life  under  improved  sanitary 
conditions  as  at  present  among  the  most  hopeful  lines  of  action  in 
diminishing  the  mortality  from  bronchitis,  pneumonia,  and  influenza  in 
the  general  population. 

Brit.  Med.  Joiirn.,  1918,  ii,  p.,  505. 
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Influenza  as  a  Clinical  Entity. 

In  view  of  the  uncertainty  in  the  bacteriological  diagnosis  of  in- 
fluenza, can  this  disease  be  recognized  as  a  clinical  entity  ?  In  typical 
cases  it  can,  but  certainly  not  in  a  very  large  proportion  of  atypical  and 
modified  attacks.  In  France,  for  instance,  it  has  been  found  difficult  to 
diagnose  influenza  from  trench  fever  when  the  latter  is  unaccompanied 
by  relapses.  The  main  diagnostic  evidence  of  the  presence  of  influenza 
is  its  occurrence  epidemically  or  pandemically.  Diagnosis  by  this 
means  is  not  helpful  in  prophylaxis,  and  there  is  the  further  possibility 
that  other  catarrhal  infections  may — though  there  is  little  evidence  of 
this — take  on  transcontinental  travels.  This  probably  happens  with 
the  meningococcus,  causing  in  most  recipients  little  or  no  evidence  of 
disease. 

But  the  facts  remain  that  influenza  is  a  specific  disease  recognizable 
in  severe  outbreaks,  and  that  it  is  a  disease  which,  with  the  exception  of 
plague  and  cholera,  has  on  occasion  travelled  farther  and  more  rapidly 
over  the  world  than  any  other  recognized  disease.  It  differs  from  these 
two  diseases  in  that  their  pandemic  course  can  be  stayed  by  organized 
measures  which  are  well  within  human  capacity.  I  know  of  no  public 
health  measures  which  can  resist  the  progress  of  pandemic  influenza. 
It  is  noteworthy  that  the  relative  failures  of  preventive  medicine 
and  public  health  to  secure  control  over  disease  have  been  concerned 
with  diseases  in  which  infection  is  received  by  the  respiratory  tract — 
especially  influenza,  bronchitis,  pneumonia,  measles,  and  whooping- 
cough. 

Death-rates  from  the  Chief  Catarrhal  Diseases. 

We  need  further  knowledge — epidemiological,  pathological,  and 
bacteriological — of  all  these  diseases  before  they,  and  especially  before 
influenza,  can  be  brought  within  the  scope  of  preventive  medicine. 
Acute  respiratory  diseases,  chiefly  bronchitis  and  pneumonia,  cause 
approximately  one-sixth  of  the  deaths  from  all  causes  ;  and  this  does 
not  include  the  deaths  in  measles  and  whooping-cough  chiefly  caused 
by  respiratory  complications,  and  the  deaths  under  the  heading  of  other 
diseases  in  which  respiratory  complications  turn  the  balance  against 
recovery. 

In  fig.  1  is  shown  the  general  course  of  the  death-rate  in  this 
country  since  1881  from  the  three  chief  fatal  catarrhal  diseases.  The 
death-rates  are  given  as  relative  figures,  all  the  rates  being  reduced  to 
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the  same  magnitude  so  that  a  comparison  may  be  made  of  the  per- 
centage variation  under  each  heading.-^  The  variations  in  the  death- 
rate  from  influenza  are  evidently  greater  than  those  for  pneumonia  and 
bronchitis,  though  in  nearly  every  instance  they  are  in  the  same 
direction  in  any  given  year.  The  decline  in  the  death-rate  from  bron- 
chitis without  corresponding  increase  of  pneumonia  points  to  the  con- 
clusion that  much  of  the  decline  under  the  first  heading  is  real  and  not 
due  to  changing  fashion  in  certification. 


England  and  Wale6    Relative  0?3th-rates.  Death-rate 
for  1891   be.na  UKcn  as  100. 


Fig.  1. 


In  figs.  2  and  3  this  comparison  between  deaths  in  London  from 
influenza,  bronchitis,  and  pneumonia  is  pursued  further,  the  four- 
weekly  incidence  of  mortality  from  each  of  these  diseases  being  shown 
on  the  graph,  for  the  four  years  1889-92,  in  three  of  which  influenza 
was  epidemic,  and  for  the  four  years  1915-18,  in  each  of  which  some 
rise  of  the  influenza  curve  occurred.  In  three  of  these  last  years  the 
rise  followed  the  almost  universal  rule  of  winter  or  spring  incidence,  the 
exception  being  the  larger  peak   of  July,   ]918,  and  the   still  higher 


'  It  shovild  be  noted  that,  even  in  years  in  which  influenza  is  epidemic,  bronchitis  and 
pneumonia  cause  several  times  as  many  deaths  as  this  disease.  Probably  many  of  these 
deaths  are  secondary  to  influenza. 
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present  peak.  Several  important  points  may  be  gathered  from  these 
graphs.  Pneumonia  and  bronchitis  nearly  always  have  their  maximum 
mortality  in  the  winter  months.  In  1891  excessive  mortality  from 
both  bronchitis  and  pneumonia  was  prolonged  into  the  late  spring, 
coincidently  with  a  spring  epidemic  of  influenza.  In  1918  the  summer 
outbreak  of  influenza  was  not  associated  with  marked  increase  in  the 
pneumonia  death-rate,  though  it  is  likely  that  the  excessive  pneumonia 
mortality  characterizing  the  whole  of  1917  and  1918  was  associated 
with  fairly  widespread  prevalence  of  influenza. 


Deaths  from   Influenza.  Broncfiitis  and  Pneumonia  m  Looiton 
in   periods  of  fr,ur  weeks. 
^-o-*  tnf:uen23        —^^-^  Bronchitis    •- 


Deaths  frcm  Influcnra  eronchitls  and  Pneumond  «n  London 
tn  pertods  of  ^o«r  weeks 


Fig.  2. 


Fi(..  y. 


MOETALITT    FROM    INFLUENZA    SINCE    1847. 

The  course  of  influenza  in  this  country  from  1847  can  be  gathered 
approximately  from  the  annual  death  returns  as  displayed  in  fig.  4.  A 
preliminary  remark  is  required.  Our  national  death  statistics  are  the 
least  imperfect  in  the  world ;  but  the  accuracy  must  always  necessarily 
be  limited  by  the  extent  to  which  medical  certification  of  the  cause  of 
death  is  satisfactory.  In  the  earlier  epidemics  of  influenza,  includmg 
the  outbreaks  of  1890-93,  there  is  strong  reason  for  concluding  that 
deaths  from  influenza  were  certified  under  the  heading  of  the  pneumonia 
or  bronchitis  secondary  to  influenza  in  a  much  higher  proportion  than 
in  recent  years.  This  probability  is  increased  by  the  large  mass  of 
endemic  influenza  revealed  in  fig.  4  from  1890  onwards,  but  almost 
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absent  in  earlier  years.  The  difference  is  in  part  probably  a  real 
difference,  though  probably  not  entirely  so.  Although  much  of  this 
increased  mortality  registered  from  influenza  may  not  really  be  this 
disease,  we  must,  I  think,  assume  that  conditions  since  1890  have 
become  more  favourable  than  in  earlier  years  for  the  continuous 
prevalence  of  influenza  endemically  on  a  considerable  scale. 


England  and  Wales  Annual  death-ratf  per  million  of  population  from  i.-.flucnza  1817-1917  • 
and  from  Cerebro-spinal  Fe«r  I63I-I3I7  ♦-♦— »(scalc  x  5) 


Tj...    4. 


Influenza,  Ceeebro-spinal  Fevee,  and  Pneumonia. 

I  have  introduced  into  fig.  4  (scale  five  times  that  for  influenza)  a 
further  curve  showing  the  annual  death-rate  from  cerebro-spinal  fever 
since  1881.  It  is  suggestive  that  this  disease  scarcely  maintained  a 
footing  in  England  during  1881-1914,  but  since  then  has  prevailed  each 
winter  epidemically,  although  each  case  as  a  rule  occurs  sporadically, 
in  the  sense  of  not  being  traceable  to  any  other  case  of  the  same 
disease.  This  difference  in  the  annual  curves  of  influenza  and  cerebro- 
spinal fever  does  not  appear  to  support  the  seductive  hypothesis  of 
Dr.  Hamer  that  both  these  diseases  may  be  diverse  manifestations  of 
the  same  virus. 

On  the  other  hand,  fig.  5  may  be  examined.  This  gives  a  com- 
parison between  the  four-weekly  incidence  of  cases  of  cerebro-spinal 
fever  and  of  pneumonia  in  the  British  Army  in  the  United  Kingdom 
during  the  four  years  1915-18.  This  curve  is  introduced  by  permission 
of  the  Director-General  of  the  Army  Medical   Department.     The  two 
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diseases  are  plotted  out  on  the  same  scale,  the  scale  being  omitted. 
The  cases  are  enumerated  as  first  notified  without  subsequent  correction, 
but  this  does  not  detract  materially  from  the  general  value  of  the  curves 
for  comparative  purposes.  On  the  same  diagram  I  have  plotted  the 
number  of  deaths  from  influenza  in  four-weekly  periods  in  London. 
The  two  sets  of  figures,  although  derived  from  different  sources,  may 
be  regarded  as  roughly  comparable. 
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Fig.  5. 


There  is  shown  a  close  correspondence  in  the  curves  of  these  three 
diseases  during  three  out  of  the  four  years,  and  there  can  be  little  doubt 
that  the  same  winter  and  spring  conditions  favoured  excess  under  all 
three  headings.  The  experience  of  1918  is  instructive.  In  this  year 
influenza  had  an  epidemic  peak  in  July,  and  the  cases  of  pneumonia 
in  the  Army  showed  a  corresponding  peak.  Cerebro-spinal  fever, 
however,  did  not  follow  the  two  other  diseases. 


Course  of  Influenza  Mortality  in  London. 

The  course  of  influenza  in  this  country  from  year  to  year  has  been 
shown  in  figs.  1  and  4.  Its  weekly  course,  judged  by  weekly  deaths 
from  influenza  registered  in  London,  is  shown  in  fig.  0  a,  k,  c.     Prior 
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to  1890  deaths  from  influenza  scarcely  figured  in  the  death  returns. 

From  this  j^ear  the  course  of  events  may  be  briefly  summarized  thus  : — 

1390. — An  epidemic  culminated  in  the  third  week  of  January.     The 

epidemic    peak    occupied    about   five   weeks,    the    excess   of   influenza 


Fig.  6a. 


Fig.  Gb. 


Fig.  6c. 


gradually  tailing  off  subsequently  in  this  and  in  the  later  epidemics 
shown  in  fig.  2.  Between  the  peaks  of  this  and  of  the  next  epidemic 
seventy  weeks  elapsed. 

1891. — An  epidemic  occurred  culminating  in  the  twentieth  week  of 
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the  year.  The  epidemic  peak  occupied  eight  to  ten  weeks.  Between 
the  peaks  of  this  and  of  the  next  epidemic  thirty-five  weeks  elapsed. 

1892. — An  epidemic  occurred  culminating  in  the  third  week  of 
January.     The  epidemic  peak  occupied  six  to  eight  weeks. 

1893. — No  great  epidemic  occurred,  but  some  excess  of  mortality 
from  influenza  for  several  weeks  in  the  early  spring.  A  smart  epidemic 
culminated  in  the  fiftieth  week  of  the  year,  the  epidemic  peak  occupying 
about  seven  to  nine  weeks. 

1894. — No  epidemic,  except  the  one  beginning  in  1893. 

1895. — A  large  epidemic  culminated  in  the  tenth  week  of  the  year, 
the  epidemic  peak  occupying  six  to  eight  weeks. 

1896. — Xo  epidemic. 

1897. — Xo  considerable  epidemic. 

1898. — An  epidemic  occurred  which  reached  its  rather  low  maxi- 
mum in  the  fifth  week  of  the  year.  Its  duration  was  somewhat 
protracted. 

1899. — A  somewhat  similar  epidemic  to  the  one  in  1898  culminated 
in  the  eleventh  week  of  this  year. 

1900. — An  epidemic  occurred  in  December,  1899,  and  January,  1900, 
the  greatest  mortality  occurring  in  the  second  week  of  January,  1900. 
The  peak  of  this  epidemic  occupied  six  weeks,  the  mortality  slowly 
tailing  off.  The  interval  between  this  and  the  preceding  peak  was 
forty-two  weeks. 

1901. — Xo  epidemic. 

1902. — A  small  epidemic  reaching  its  maximum  in  the  eighth  week 
of  the  year.  The  epidemic  lasted  six  to  eight  weeks.  An  interval  of 
over  two  years  had  elapsed  between  this  and  the  last  previous  epidemic. 

In  1903,  1904,  and  1905  no  epidemic  of  influenza  occurred,  though 
occasionally  the  weekly  deaths  from  this  disease  rose  slightly  above  the 
usual  inter-epidemic  level. 

1906-07. — An  epidemic  occurred  in  December,  190(),  and  January, 

1907,  of  low  magnitude  and  somewhat  protracted  duration. 

1908. — A  smarter  epidemic  of  influenza  occurred,  culminating  in 
the  ninth  week  of  the  year.  Its  duration  was  six  to  eight  weeks,  the 
tailing  off  commonly  seen  in  other  epidemics  being  shown  in  the 
curve. 

1909. — An  epidemic  occurred  w-ith  its  maximum  in  the  twelfth 
week  of  the  year,  similar  in  course    and  duration  to  the  epidemic  in 

1908.  The  interval  between  these  two  epidemic  peaks  was  fifty-five 
weeks. 
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1910-11-12. — No  epidemics. 

1913. — An  epidemic  of  low  range  occurred  with  a  maximum  mortality 
in  the  twelfth  week  of  the  year. 

1914. — No  epidemic. 

1915. — An  epidemic  similar  to  that  of  1913  occurred,  the  low 
maximum  being  reached  in  the  eighth  week  of  the  year. 

1916-17. — A  considerable  low-ranged  increase  of  mortality  was 
visible  in  the  early  part  of  1916,  followed  by  a  relatively  small 
epidemic,  culminating  in  the  last  week  of  the  year  and  terminating 
early  in  1917. 

In  the  previous  statement  deaths  registered  as  having  been  caused 
by  influenza  only  are  dealt  with,  and  I  have  selected  the  metropolis 
because  for  it  we  have  an  uninterrupted  statement  of  weekly  deaths 
from  various  causes  for  a  long  series  of  years.  It  will  be  noted, 
however,  that  London  is  a  densely  populated  province,  and  that  its 
epidemic  curves  represent  the  smoothed-out  results  of  many  local 
outbreaks  which  have  rapidly  become   general. 

The  Pandemic  in  1918. 

Reference  to  fig.  6c  shows  that  influenza  during  this  year  has 
followed  a  course  never  previously  experienced.  Until  towards  the  end 
of  June  the  London  curve  showed  scant  mortality  from  influenza, 
the  number  of  weekly  deaths  between  the  eighteenth  and  twenty-fifth 
weeks  varying  from  five  to  ten.  There  is  evidence  that  prior  to  this 
influenza  had  been  fairly  widely  prevalent,  as  it  could  not  fail  to  be, 
inasmuch  as  during  the  spring  of  this  year  influenza  prevailed  seriously 
among  both  the  allied  and  enemy  troops,  and  in  Spain  the  epidemic  of 
influenza  had  got  well  ahead  in  May.  In  July  influenza  was  widely 
prevalent  and  was  causing  excessive  mortality  {see  fig.  5)  not  only  in 
England,  but  also  all  over  Europe,  in  the  United  States,  in  the  great 
cities  of  India  and  elsewhere. 

I  have  not  found  another  instance  of  a  widespread  epidemic 
culminating  in  the  summer  months  (i.e.,  after  June  22).  The  London 
curves,  with  this  single  exception,  show  that  since  1881  epidemic  peaks 
have  always  occurred  in  winter  or  spring.  Even  in  the  epidemic 
culminating  in  July  last  streptococcal  infection  had  been  noted  by 
various  observers  ;  and  it  is  noteworthy  that  in  American  accounts  of 
outbreaks  of  influenza  in  camps  and  in  the  civilian  population  of 
America  during  both  1917  and  1918  there  were  reports  of  this  same 
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preponderant  occurrence  of  hannolytic  streptococci  in  the  lesions  and 
secretions.  During  the  spring  and  throughout  the  summer  of  1918 
the  usual  endemic  influenza  probably  was  being  almost  constantly 
replenished  by  more  virulent  infection  on  a  very  large  scale  from  over- 
seas from  both  the  American  and  European  continents. 

The  further  course  of  influenza  in  this  year  presents  altogether 
exceptional,  if  not  unique,  features. 

The  curve  shows  clearly  that  in  London  after  an  epidemic  causing 
excessive  deaths  during  some  six  weeks  in  July  and  August — weekly 
deaths  from  influenza  10  (twenty-fifth  week),  67,  21S,  287,  192,  86. 
38  (thirty-first  week) — the  weekly  deaths  declined,  the  deaths  in  each 
of  the  following  weeks  being  21,  20,  12,  12,  12,  14,  9,  17,  17. 

In  the  forty-first  week  occurred  a  sudden  increase  of  deaths  to  80, 
and  then  in  following  weeks  the  deaths  numbered  371,  1,2.56,  2,458, 
and  2,433. 

Reference  to  fig.  6c  shows  that  this  experience,  as  already  stated,  is 
different  from  that  in  any  preceding  year. 

The  interval  between  the  peak  of  the  July  epidemic  of  1918  and  of 
the  smaller  epidemic  in  1916-17  was  eighty  weeks  ;  the  corresponding 
interval  between  the  July  and  the  October  to  November  epidemic  peaks 
in  this  year  was  about  sixteen  weeks.  This  last-named  interval  is  less 
than  half  of  the  interval  elapsing  between  any  two  previous  epidemic 
peaks  of  influenza  in  the  metropolis,  the  nearest  approach  being  thirty- 
five  weeks  interval  between  the  epidemic  peaks  of  1891  and  of  1892. 


The  Question  of  a  Secondary  Wave. 

The  Secretary  of  the  Medical  Research  Committee  in  the  British 
Medical  Journal  of  August  10,  1918,  p.  139.  at  the  end  of  an  annotation 
headed  "Bacteriology  of  the  Influenza  Pandemic,"  asked  bacteriologists 
in  this  country  to  send  results  of  their  observations  during  the  epidemic— 

"  In  order  that  the  results  gained  here  may  be  collated,  with  a  view  to  the 
organization  of  such  co-ordinated  work  as  may  be  found  possible  for  the  study 
of  the  secondary  waves  of  infection  that  are  to  be  expected." 


'  1  notice  that  Captain  Greenwood,  in  the  Lancet  of  November  'J,  1918,  .|Uotes  the 
solitary  experience  of  a  small  agricultural  district  in  Weardale  in  1891  as  a  further  example 
of  a  July  epidemic  followed  by  an  October  outbreak.  The  scattered  character  of  this  district 
is  more  consistent  with  the  view  that  two  independent  outbreaks  occurred  ;  furthermore, 
we  are  concerned  not   with  village  outbreaks,  but  with  the  general  trend  of  national  events. 
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This  statement  was,  I  fear,  overlooked  by  many  bacteriologists  as 
it  was  by  myself;  otherwise  many  who  did  not  know  would,  I  am 
confident,  have  sent  contributions  for  the  common  stock.  But  in  some 
journals  an  attempt  has  been  made  to  show  on  the  strength  of  the 
above  quotation  that  public  health  authorities,  central  and  local,  did  not 
take  all  possible  steps  in  anticipating  and  mitigating  the  present  major 
epidemic  of  influenza. 

Furthermore,  in  an  answer  to  a  Parliamentary  question,  the  above 
cautious  statement  has  been  asserted  to  have  included  also  a  forecast 
that  {a)  the  secondary  waves  would  occur  in  the  autumn,  and  (b)  they 
would  be  more  severe  in  character  than  the  "  primary  wave  of  last 
spring." 

No  such  forecast  as  (a)  was  made,  and  it  would  have  been  a  foolishly 
wild  guess,  inasmuch  as  the  present  secondary  wave  occurred  more  than 
twice  as  early  as  any  previous  "secondary  wave"  recorded  in  the  history 
of  the  metropolis.  (I  know  of  no  other  place  for  which  equally  minute 
and  accurate  statistics  are  available.) 

That  this  is  so  is  further  shown  by  the  following  statement  taken 
from  the  monthly  Medical  Supplement  compiled  by  the  Medical 
Research  Committee,  dated  October  1,  1918  : — 

It  is,  unfortunately,  only  too  certain  that  a  second  and  more  severe  wave 
of  influenza  will  spread  over  Europe  in  a  few  months." 

No  special  foresight  is  needed  to  anticipate  that  influenza,  if  it 
recurs  in  winter,  will  be  a  more  serious  disease  than  in  July  ;  but  when 
this  last  statement — which,  it  may  be  observed,  is  inconsistent  with 
other  published  statements — was  made  the  "secondary  wave"  already 
was  well  on  its  way  to  an  unexampled  maximum,  having  caused  during 
September  serious  mortality  in  South  Africa,  the  United  States,  India, 
and  some  parts  of  Europe. 

If  the  forecast  in  the  last  quotation  is  to  be  verified  it  will  mean  a 
further  epidemic  of  influenza  which  has  not  yet  materialized. 

Difficulty  of  Peeventive  Measuees  in  Wae  Time. 

The  point  would  not  be  worth  pursuing,  except  for  the  implication 
that  more  could  have  been  done  to  avert  the  present  pandemic  ;  and  it 
is  only  to  elucidate  this  point  that  I  make  a  further  observation. 
Warnings  of  possible  "  secondary  waves  "  in  the  presence  of  much 
endemic  influenza,    or  immediately  after  a  superadded  epidemic  has 
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declined,  would  be  useful  if  a  prophylactic  were  available  (none  except 
one  in  the  early  experimental  stage  has  been  suggested),  or,  if  by 
issuing  advice  the  progress  of  an  epidemic  could  be  stayed.  Neither  of 
these  conditions  can  be  fulfilled.  We  are  at  present  unable  to  prevent 
the  spread  of  influenza  by  communal  means,  and  the  experience  of 
every  family  invaded  by  influenza  demonstrates  the  difficulty,  amounting 
almost  to  impossibility,  of  preventing  the  spread  of  infection  in  the 
domestic  circle. 

Notwithstanding  this,  I  did  in  my  official  capacity  prepare  in  July 
last  a  memorandum  for  public  use,  but  on  the  balance  of  considerations 
its  distribution  was  not  considered  expedient  at  that  time.  There  are 
national  circumstances  in  which  the  major  duty  is  to  "carry  on,"  even 
when  risk  to  health  and  life  is  involved.  This  duty  has  arisen  as 
regards  influenza  among  the  belligerent  forces,  both  our  own  and  of  the 
enemy,  milder  cases  being  treated  in  the  lines;  it  has  arisen  among 
munition  workers  and  other  workers  engaged  in  work  of  urgent  national 
importance ;  it  has  arisen  on  a  gigantic  scale  in  connexion  with  the 
transport  during  1918  of  many  hundreds  of  thousands  of  troops  to  this 
country  and  to  France  from  overseas.  In  each  of  the  cases  cited  .some 
lives  might  have  been  saved,  spread  of  infection  diminished,  great 
suffering  avoided,  if  the  known  sick  could  have  been  isolated  from  the 
healthy  ;  if  rigid  exclusion  of  known  sick  and  drastic  increase  of  floor- 
space  for  each  person  could  have  been  enforced  in  factories,  workplaces, 
barracks  and  ships ;  if  overcrowding  could  have  been  regardlessly 
prohibited.  But  it  was  necessary  to  "  carry  on,"  and  the  relentless  needs 
of  warfare  justified  incurring  this  risk  of  spreading  infection  and  the 
associated  creation  of  a  more  virulent  type  of  disease  or  of  mixed  diseases. 

The  same  problem  has  arisen  in  connexion  with  crowded  trains, 
trams,  and  omnibuses.  These,  doubtless,  are  prolific  sources  of  infection, 
but  the  service  cannot  immediately  be  increased,  and  meanwhile  the 
vast  army  of  workers  must  not  be  impeded  by  regulations  as  to  over- 
crowding of  vehicles  in  their  eftbrts  to  go  to  work  and  to  return  home, 
and  I  have  had  no  hesitation  in  recommending  the  Local  Government 
Board  to  advise  police  authorities  to  this  effect. 

The  Problem  of  Preventive  Measures  in  Times  of  Peace. 

But  we  may  consider  the  preventability  of  influenza  from  the 
standpoint  of  possibilities  in  time  of  peace,  and  ask  if  we  are  prepared 
to  pay  the  heavy  price  in  personal  restrictions  which  its  prevention — 
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if  even  then  it  be  possible — will  necessarily  imply  until  further  means 
of  prevention,  so  far  undiscovered,  become  available. 

The  problem  of  preventing  influenza  is  part  of  the  wider  problem  of 
the  prevention  of  the  entire  group  of  catarrhal  diseases,  wath  the  added 
problem  as  to  whether  the  occult  causes  of  pandemicity  of  influenza  can 
be  discovered  and  their  action  averted.  Hitherto  we  have  no  clue  to 
these,  and  our  only  hope  of  improvement  lies  in  means  to  be  devised  for 
preventing  catarrhal  diseases,  by  diminishing  infection,  by  reducing 
susceptibility,  or  both. 

The  measure  of  our  present  impotence  is  given  by  the  inability  of 
medical  science  to  ensure  us  against  acute  nasopharyngeal  catarrh 
or  a  "  common  cold."  I  do  not  overlook  the  occasional  "  hits  "  of 
autogenous  inoculation.  A  "common  cold"  does  not  appear  in  our 
national  death  statistics ;  but  probably  it  is  a  more  frequent  cause  of 
diminished  efficiency,  if  not  also  of  death,  than  any  of  the  acute 
infectious  diseases,  with  the  possible  exception  of  measles  and  whooping- 
cough,  not  only  by  occasionally  initiating  ear  abscesses,  purulent 
infections  of  the  bony  cavities  of  the  skull  and  face  and  meningitis, 
but  especially  because  of  its  common  ending  in  chronic  bronchitis,  and 
because  it  opens  the  way  for  meningococcal,  pneumococcal,  strepto- 
coccal, and  tuberculous  infections.  And  yet  we  have  no  entirely 
trustworthy  means  of  preventing  common  colds.  The  nearest  approach 
to  a  oeneral  truth  in  regard  in  these  colds  is  that  life  continuously  in 
the  open  air  secures  relative  immunity  from  attack. 

An  initial  practical  difficulty  in  such  prevention  is  that  the  patient 
for  several  days  may  not  fully  recognize  his  condition,  and  it  seems 
likely  that  infection  is  chiefly  spread  during  these  earlier  stages. 
It  remains  true,  however,  as  stated  in  my  recent  official  Memorandum, 
that — 

"  If  every  person  who  is  suffering  from  .  .  .  catarrh  .  .  .  took  all  possible 
precautions,  the  present  disability  and  mortality  from  catarrhal  epidemics 
would  be  materially  reduced." 

Unknown  Causes  of  Pandemics. 

I  have  referred  above  to  the  unknown  causes  w^hich,  for  instance, 
in  1803,  1833,  1837,  1847,  1890,  and  again  this  year,  have  been 
responsible  for  world-wide  spread  of  influenza,  limited  in  its  rapidity 
only  by  the  speed  of  human  travel,  and  multiplying  so  rapidly  as  to 
create  the  illusion  of  almost  simultaneous  origin  in  many  countries. 
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One  somewhat  improbable  hypothesis  is  that  nearly  simultaneous 
enhancement  of  the  potency  of  endemic  influenza  virus  occurs  through- 
out the  world.  A  fair  working  hypothesis  is  to  regard  influenza  as  a 
specific  infectious  disease  which  is  always  present  sporadically  in  urban 
communities,  widespread  epidemics  of  it  only  occurring  when  a  more 
exalted  strain  of  the  same  virus  is  introduced  from  without. 

The  source  of  the  more  exalted  virus  can  only  be  guessed.  If  we 
were  to  confine  our  outlook  to  the  present  pandemic  it  would  be  easy  to 
blame  the  vast  meeting  of  men  of  different  nations  under  circumstances 
of  overcrowding  in  large  masses  in  this  and  other  countries,  some  of 
whom  had  had  i^o  previous  opportunity  of  acquiring  even  temporary 
immunity.  But  such  an  explanation  fails  to  explain  the  earlier  pan- 
demics, which  spread  apart  from  exceptional  world  movements. 

In  the  1890  epidemic  foreign  origin  and  rapid  spread  of  imported 
infection  undoubtedly  occurred  in  this  country  ;  it  is  highly  probable 
that  in  the  present  year  events  have  pursued  the  same  course. 

It  has  been  surmised  that  the  accidental  contact  of  the  hypothetical 
influenza  virus  with  a  native  population  which  has  not  had  the 
opportunity  of  acquiring  relative  immunity  from  attack  or  death  leads 
to  an  enhancement  of  the  virulence  of  the  contagion,  and  that  it  is  thus 
enabled  to  commence  its  travels.  This  hypothesis  does  not  appear  to 
me  to  be  satisfactory.  The  initial  experience  of  the  Fijians  in  regard 
to  measles  will  be  quoted  in  support;  but  those  who  re-read  Dr.  Corney's 
original  account  of  that  outbreak,  as  I  have  recently  done,  will  note  that 
the  early  cases  in  this  first  outbreak  in  the  islands  of  Fiji  were  mild  in 
character,  and  that  among  portions  of  the  population  who  were  under 
hygienic  and  medical  control  the  fatality  was  low  at  other  stages  of  the 
devastating  outbreak.  Experience  of  measles  in  armies  is  that  it  is 
sometimes  as  serious  as  on  "virgin  soil."  It  was  so  in  the  American 
Civil  War,  and  it  has  been  extremely  severe  in  the  present  war.  It  is 
possible  that  this  has  occurred  especially  among  the  New  Zealand  and 
other  troops  from  the  remoter  parts  of  Britain  and  of  Greater  Britain  ; 
but  the  same  troops  were  simultaneously  suffering  from  massive  invasion 
by  Pfeiffer's  bacillus, by  streptococci,  and  by  pneumococci.  The  excessive 
fatality  of  measles  in  warfare  is  explicable  by  the  combined  invasion  of 
several  viruses,  without  need  for  recourse  to  the  hypothesis  of  a  specially 
unprotected  population. 

The  measles  problem  is  very  similar  to  the  influenza  problem.  In 
both,  so  far  as  our  present  knowledge  goes,  the  chief  hope  of  saving  life 
lies  in  preventing,  or  in  diminishing,  the  mortality  from  the  strepto- 
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coccal  and  pneumococcal  pneumonia  in  these  diseases,  and  research, 
work  in  these  directions  is  greatly  needed. 

It  is  evident  that  we  are  ignorant  of  the  causes  of  pandemics  of 
influenza  at  irregular  intervals,  and  their  occurrence  has  never,  so  far 
as  I  know,  been  anticipated. 

We  are  still  obliged  to  think  of  unknown  factors ;  and  I  can  repeat 
the  admission  of  similar  ignorance  in  regard  to  cerebro- spinal  fever 
made  by  me  elsewhere  :  ^ 

In  epidemic  times  "  strains  make  their  appearance  which  possess  greater 
intrinsic  capacity  for  invading  the  tissues  than  the  strains  current  in  non- 
epidemic  seasons.  As  epidemics  are  intermittent,  this  ^emergence  of  more 
virulent  strains  must  be  due  to  intermittent  causes ;  and  it  is  still  necessary  to 
assume  the  action  of  some  unknown  influence,  telluric,  climatic,  or  other, 
which  becomes  operative  under  conditions  of  which  we  remain  ignorant." 


Influence  of  the  War. 

But  although  no  satisfactory  explanation  is  known  of  the  causes 
exciting  either  the  minor  or  the  major  epidemics  of  influenza,  there  can 
be  no  doubt  that  the  movements  of  the  recent  war  have  been  responsible 
on  a  large  scale  for  its  increased  virulence.  During  the  summer  months 
of  this  year  migration  from  country  to  country,  from  America,  Canada, 
Australia,  New  Zealand,  and  South  Africa  to  England  and  France  was 
occurring  each  month  to  an  extent  of  several  hundred  thousand  persons, 
and  migrations  in  the  opposite  direction  were  also  taking  place  on  a 
large  scale.  The  voyages  of  these  troops  occurred  at  a  time  of  sub- 
marine dangers  with  a  necessarily  limited  supply  of  ships  ;  furthermore, 
influenza  and  streptococcal  pneumonia  were  previously  prevalent  in 
oversea  camps ;  and  it  would  have  been  surprising  had  this  mar- 
vellously rapid  and  successful  transportation  of  troops  been  carried 
through  without  a  heavy  cost  in  communicable  disease.  There  is  no 
reasonable  doubt  that  through  these  months  contagia  possessing 
enhanced  virulence  were  being  brought  into  this  country.  The  cir- 
cumstances, in  fact,  bear  a  close  resemblance  to  those  under  which 
cerebro-spinal  fever  first  became  considerably  epidemic  in  this  country 
in  1915. 

In  attempting  to  trace  the  course  of  influenza  in  the  present  year  it 
must   be  noted  that   the   story  cannot  be  told  completely  until  Army 
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and  Navy  statistics  and  civilian  statistics  for  many  countries  become 
available,  and  any  views  now  stated  may  need  revision  as  the  result  of 
further  national  and  international  information. 


Increasing  Control  of  Disease. 

It  will  be  evident  that  we  have  a  long  road  to  travel  before  acute 
catarrhal  affections  can  be  brought  within  human  control.  The  list  of 
preventable  and  curable  diseases  has  steadily  lengthened.  A  first  group 
of  these  comprises  typhoid  and  typhus  fevers  and  small-pox,  which  are 
entirely  controllable  and  in  large  measure  controlled.  Dysentery, 
cholera,  malaria,  and  plague  also  have  their  place  in  this  group. 
A  second  group  of  partially  controlled  diseases  comprises  diphtheria 
and  scarlet  fever,  although  like  rheumatic  fever,  these  diseases  are 
subject  to  cyclical  changes  in  distribution  related  to  years  of  relative 
drought.  Tuberculosis  and  syphilis  are  in  the  same  group,  and  there  is 
no  adequate  reason  against  their  early  transfer  to  the  first  group. 

Measles,  whooping-cough,  acute  poliomyelitis,  and  cerebro-spinal 
fever  form  a  group  in  which  infection  appears  to  arise  similarly  to  that 
of  ordinary  catarrhs  and  influenza,  and  their  prevention  so  far  similarly 
is  only  possible  to  a  limited  extent.  For  measles,  whooping-cough, 
catarrhs,  and  influenza  the  chief  present  hope  consists  in  attempts  to 
diminish  attack  by  or  death  from  pulmonary  complications. 

Desiderata. 

I  may  in  conclusion  indicate  a  few  early  desiderata  in  the  investi- 
gation of  influenza  : — 

(1)  It  would  greatly  facilitate  further  investigation  if  epidemic 
catarrhs,  whether  influenzal  or  other,  were  studied  bacteriologically, 
especially  in  their  early  stages  in  selected  populations,  e.g.,  of  institu- 
tions— and  if  a  similar  study  were  made  of  cases  of  bronchitis  and  of 
pneumonia  in  different  localities  and  for  a  series  of  years.  The  work 
already  begun  by  the  Medical  Research  Committee  will  doubtless  be  of 
value  in  this  and  other  directions. 

(2)  If  such  collective  information  is  to  have  its  maximum  utility 
it  will  be  necessary  to  ensure  that  observations  by  different  bacterio- 
logists are  made  by  comparable  methods. 

(3)  The  study  of  the  epidemiology  of  influenza  during  the  present 
war  has  been  hampered  by  the  necessary  secrecy  as  to  military  and 
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naval  outbreaks,  and  by  the  failure  of  the  ordinary  international 
information  coming  into  our  official  possession  from  consuls,  foreign 
journals,  Sec.  It  will  be  possible  partially  to  piece  together  the  story  of 
the  present  outbreak  from  the  reports  which  medical  officers  of  health 
have  been  requested  to  prepare  ;  but  information  from  the  services  will 
be  needed  to  furnish  a  less  incomplete  story. 

The  civilian  reports  from  different  districts,  so  far  as  they  have 
reached  me,  show  a  remarkable  change  in  the  age  incidence  of  deaths 
from  influenza  during  the  present  year  ;  so  much  so  as  to  have  led  to  a 
not  infrequently  expressed  opinion  that  we  must  be  concerned  with 
a  different  disease.  Dr.  Stevenson,  in  his  contribution  to  the  present 
discussion,  will  throw  further  light  on  this  and  other  points. 

Possibilities  of  Control. 

The  control  of  epidemic  catarrhs  may  be  considered  from  the  point 
of  view  of  the  prevention  of  attack,  or  the  prevention  of  complications. 
The  possibilities  of  prevention  of  attack  pending  further  medical 
discovery  are  limited  ;  but  under  peace  conditions  the  avoidance  of 
aggregation  of  large  units,  especially  for  sleeping,  are  among  the 
obvious  indications.  Whether  persons  affected  with  catarrh  will  in 
the  future  submit  to  wear  veils  or  respirators  is  doubtful  ;  but  nurses 
of  influenza  patients  should  adopt  this  precaution.  The  utility  of 
prophylactic  vaccines  remains  to  be  demonstrated.     . 

The  prevention  of  pneumonia  by  vaccines  is  a  more  hopeful  possi- 
bility ;  and  it  is  possible  that  greater  attention  to  the  hygiene  of  the 
mouth  and  naso-pharynx  both  before  and  during  attacks  of  influenza 
would  have  good  effect.  The  gentle  irrigation  of  nose  and  throat  with 
a  weak  saline  or  antiseptic  solution  appears  to  have  succeeded  in 
diminishing  pulmonary  complications  in  measles,  and  might  be  equally 
beneficial  in  influenza. 

The  present  pandemic  will  not  have  been  suffered  in  vain  if  intensive 
investigation  is  pursued  on  catarrhal  diseases  in  general,  and  if  these 
great  causes  of  national  disability  and  mortality  are  brought  more  nearly 
under  control. 
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Dr.  T.  H.  C.  Stevenson,  C.B.E. 

I  wish  to  point  out  by  means  of  a  few  diagrams  relating  to  London 
and  Paris  certain  points  in  which  the  present  epidemic  appears  to  me 
to  differ  from  those  of  the  past  twenty-seven  years. 
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The  sum  of  the  four  columns  relating  to  any  one  year  amounts  to  100  per 
cent.  The  two  sets  of  columns  relating  to  the  year  1918  refer  to  the  July  and 
October  outbreaks,  the  latter  being  covered  up  to  November  2  only. 


(1)  The  first  diagram  shows  that  its  intensity  is  greatly  in  excess 
of  that  of  any  of  its  predecessors.  The  excess  of  deaths  from  all  causes 
over  the  average  for  the  corresponding  week  of  the  previous  ten  years, 
corrected  for  growth  or  decrease  of  population,  has  been  taken  as  repre- 
senting the  total  influenzal  mortality.  Probably  this  understates  the 
facts,  as  the  diagram  shows  that,  owing  to  the  steadily  declining  death- 
rate,  the  deaths  before  and  after  each  epidemic  were  distinctly  below 
the   mean.     It  is   important  to  get  some  measure  of  total  influenzal 
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mortality,  as  the  diagram  shows  that,  except  in  1918,  only  a  minority  of 
the  deaths  ascribable  to  influenza  have  been  so  certified.  The  excess 
mortality  of  the  present  epidemic  is  understated  in  the  weekly  returns, 
which  refer  only  to  civilian  deaths,  owing  to  the  absence  on  military 
service  of  a  large  portion  of  the  population  at  the  ages  at  which 
mortality  is  greatest.  Although  the  curves  relate  to  numbers  of 
deaths,  not  death-rates,  they  serve  as  a  very  fair  comparison  of  the 
mortality  experienced  this  year  and  in  the  four  principal  previous 
outbreaks  (1891,  1892,  1895  and  1900)  owing  to  the  stationary 
character  of  the  population  of  the  county  of  London  during  the 
period  dealt  with. 

(2)  The  second  diagram,  which  represents  the  proportion  of  the 
total  excess  mortality  ascribed  to  influenza,  to  respiratory,  to  circu- 
latory, and  to  all  other  causes  of  death  respectively  in  the  four  chief 
previous  outbreaks  and  in  the  two  outbreaks  of  the  present  year, 
illustrates  a  second  difference  of  the  latter  from  the  former.  In  the 
earlier  outbreaks  a  minority  only  of  the  deaths  (27  to  41  per  cent.) 
were  ascribed  to  influenza,  most  appearing  as  excess  deaths  from 
respiratory  diseases,  but  in  the  outbreak  of  last  July  54  per  cent.,  and 
in  the  present  outbreak  up  to  November  2,  77  per  cent,  of  all  the  deaths 
were  returned  as  due  to  influenza.  This  may  be  because  the  victims  of 
this  year's  outbreaks  have  been  much  younger  than  in  the  other 
•epidemics,  for  it  may  be,  as  in  the  case  of  phthisis,  that  in  certifying 
a  slight  attack  is  more  likely  to  be  passed  over  in  favour  of  the 
bronchitis  or  pneumonia  it  has  given  rise  to,  in  reporting  the  deaths 
of   elderly  patients. 

(3)  The  third  diagram  shows  that  the  present  outbreak  in  Paris  is 
of  the  same  character  in  this  respect  as  our  own,  G5  per  cent,  of  all  the 
excess  deaths  being  ascribed  to  influenza. 

(4)  The  next  diagram  (reproduced  above)  illustrates  the  sudden  and 
startling  change  which  has  occurred  in  1918  in  the  age-distribution  of 
influenzal  mortality.  The  percentage  of  deaths  at  0-25,  25-45,  45-65, 
and  65  and  upwards  respectively  in  each  year  from  1890  to  1917 
inclusive  is  shown,  as  well  as  that  in  the  two  outbreaks  of  this  year. 
It  is  seen  that  in  all  previous  years  the  majority  of  deaths — generally 
about  70  per  cent. — occurred  at  ages  over  45.  But  in  July  of  the 
present  year  only  about  30,  and  in  October  about  20  per  cent,  of  the 
persons  dying  were  over  45  years  of  age.  In  this  respect  as  in  regard 
to  forms  of  certification  the  July  epidemic  was  intermediate  in  type 
between  the  present  one  and  those  of  earlier  years.     Only  5*5  per  cent. 
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of  the  deaths  in  this  outbreak  have  been  at  ages  over  65  as  against  an 
average  of  37  per  cent,  for  the  years  1890-1917. 

(5)  The  next  diagram  shows  that  in  Paris  exactly  the  same  change 
in  age-distribution  has  occurred  as  here.  The  extent  of  the  change  is 
of  course  under-represented  in  both  cases  owing  to  the  absence  of  so 
many  young  men  on  mihtary  service. 

(6-8)  The  next  three  diagrams  compare  the  dates  of  appearance 
and  disappearance  of  mortality  ascribed  to  influenza,  and  its  growth 
and  decline  intermediately,  with  the  corresponding  facts  for  the  excess 
mortality  from  respiratory  and  circulatory  diseases  and  other  causes  of 
death  respectively.  They  show  that  in  the  four  previous  epidemics 
illustrated  the  excess  mortality  not  ascribed  to  influenza  appeared  sooner 
and  generally  reached  its  maximum  and  declined  earlier  than  influenza 
certified  as  such.  The  latter  returns  are  apt  to  remain  in  excess  for 
many  weeks  after  the  epidemic,  as  tested  by  excess  mortality  from 
other  causes,  has  come  to  an  end.  In  July  last  the  mortality  from 
influenza  and  the  excess  mortality  from  other  causes  appeared  and 
grew  almost  concurrently,  but  the  delayed  fall  from  influenza  is 
apparent.  In  October  the  other  causes  once  more  preceded  influenza — 
the  order  of  disappearance  cannot  yet  be  illustrated. 

(9)  The  last  diagram,  referring  to  the  present  outbreak  in  Paris, 
shows  that  the  experience  there  has  been  exactly  the  same.  It  also 
show's  that  the  wave  length  in  Paris  has  been  somewhat  longer  than 
in  London,  the  maximum  mortality  not  being  reached  till  the  sixth 
week.  As  there  was  no  previous  outbreak  in  Paris  during  1918,  none 
at  least  seriously  impressing  the  mortality  returns,  the  present  outbreak 
there  compares  in  this  respect  with  ours  of  July,  which  had  a  par- 
ticularly short  wave  length,  attaining  its  maximum  in  the  third  week 
as  against  the  sixth  in  Paris,  and  the  fourth  in  most  of  our  previous 
outbreaks. 

Mr.'M.  Greenwood. 

The  first  point  I  wish  to  raise  for  discussion  is  as  to  how  far  the 
present  epidemic  can  be  regarded  as  in  any  sense  unique,  and  to  settle 
that  point  we  must  first  compare  the  1889-94  period  with  its  predecessors. 
Sir  Arthur  Newsholme  put  forward  the  view  that  the  sequence  of 
events  in  1889  and  following  years  formed  a  new  phenomenon  in  the 
history  of  influenza,  and  that  view,  first  emphasized  by  Dr.  Charles 
Creighton,  has  a  great  deal  in  its  favour ;  but  it  is  well  to  recollect  that 
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in  the  earlier  history  of  influenza  there  have  been  indications  of 
excessive  mortality  in  the  year  following  the  primary  epidemic.  An 
instance  of  this  is  the  influenza  of  1675,  described  by  Sydenham  ; 
in  the  following  year,  the  constitution  of  which  is  not  given,  there  were 
excessive  deaths,  according  to  the  bills  of  mortality,  though  small-pox 
was  at  a  low  ebb.  The  same  remarks  apply  to  the  epidemics  of  1679 
and  1782.  In  1782  there  was  one  of  the  most  famous  outbreaks  of 
influenza  in  this  country,  culminating  in  June.  This  was  the  first 
epidemic  for  which  the  word  influenza  was  in  general  use,  and  it  gave 
rise  to  the  largest  additions  to  medical  literature  on  the  subject  previous 
to  1889.  The  mortality  of  1782  was  less  than  that  of  1783.  Then 
with  regard  to  the  form  of  primary  influenza  waves,  it  can  hardly 
be  demonstrated  exactly  on  mortality  statistics,  and  for  1889-90  the 
only  available  incidence  figures  are  those  for  Munich.  The  diagram^ 
represents  the  course  of  events  in  Munich  from  December,  1889,  to 
February,  1890,  constructed  from  daily  notifications.  It  is  characterized 
by  an  almost  complete  symmetry.  It  is  important  to  notice  the 
difference  between  primary  and  secondary  epidemics  in  this  connexion  : 
the  primary  is  a  quasi-symmetrical  phenomenon,  whereas  the  secondary 
is  usually  asymmetrical.  In  the  next  diagram  the  full  line  represents 
the  deaths  for  the  epidemic  of  1889-90,  and  the  broken  line  represents 
the  secondary  epidemic  of  1891.  They  are  plotted  to  the  same  unit, 
and  the  maximum  week  of  each  is  taken  as  100.  It  will  be  seen  that 
the  decline  of  the  1891  outbreak  is  decidedly  slower  than  that  of  the 
primary  influenza  of  1889-90.  We  have  now  to  consider  the  affinities 
of  the  existing  epidemic.  This  next  diagram  is  constructed  from  data 
which  I  owe  to  the  courtesy  of  the  Eoyal  Air  Force.  The  maximum  is 
the  number  of  cases,  again  put  as  100,  in  the  worst  week,  and  the 
diagram  is  a  correct  representation  of  the  incidence  upon  the  Eoyal  Air 
Force  at  home,  careful  allowance  having  been  made  for  alterations  in 
the  numbers  of  men  at  risk.  If  one  takes  the  left-hand  part  of  that 
diagram  and  compares  it  with  the  Munich  incidence  curve  reduced  to 
the  same  scale,  the  worst  week  of  one  epidemic  corresponding  to  the 
worst  week  of  the  other,  there  is  from  the  epidemiological  point  of  view 
an  absolute  coincidence  between  the  1918  summer  epidemic  and  the 
primary  epidemic  of  thirty  years  ago.  There  is  nothing  unique  in 
the  epidemiological  form  of  the  disease  of  last  summer.  I  now  put 
before  you  the  experience  of  the  national  munition  factories.    A  different 

'  The  diagrams  are  published  in  Brit.  Med.  Journ.,  1918,  ii,  p.  563. 
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unit  has  been  used  here,  the  method  being  to  plot  the  percentage  of 
time  lost  through  sickness  week  by  week  and  to  note  the  period  when 
the  sickness  rose  above  the  average  level  and  again  sank  to  it.  The 
diagram  once  more  shows  a  symmetrical  or  quasi-symmetrical  rise  and 
fall.  This  is  brought  up  to  date,  and  one  sees  in  the  new  curve  a  slower 
rise  and  also  that  the  height  reached  is  nothing  like  the  same  as  in  the 
summer.  It  should  be  remembered  that  we  are  dealing  with  incidence, 
and  the  case  incidence  of  the  current  epidemic  is  less  severe  than 
the  incidence  of  the  summer  epidemic.  From  comparison  with  the 
epidemic  of  the  nineties,  it  appears  to  me  that  a  complete  formal 
identity  has  been  made  out  between  the  two  occurrences.  The  primary 
symmetrical  form  has  come  first,  and,  what  we  are  now  experiencing, 
the  secondary  asymmetrical  outbreak  later.  There  are  two  points  to  be 
considered.  The  first  is  the  time  interval  between  successive  epidemics. 
Sir  Arthur  Newsholme's  method  of  taking  the  distance  between  the 
two  apices  of  the  curves  is  open  to  criticism,  because  the  shapes  of 
the  curves  are  dissimilar.  A  better  method  is  to  take  the  interval 
elapsing  between  reaching  the  endemic  level  in  the  first  and  rising 
above  it  in  the  second  period ;  doing  so,  we  find  that  the  present 
interval  is  not  very  much  shorter  than  what  was  found  before. 

With  regard  to  the  question  of  fatality,  no  doubt  the  fatality  has 
been  much  higher  than  in  the  previous  epidemic,  and  the  point  is 
whether  or  not  this  is  due  to  special  circumstances.  Sir  Arthur 
Newsholme  suggested  overcrowding  as  a  cause  ;  fuel  shortage  also  may 
have  helped.  Food  difficulties  are  very  unlikely  to  have  had  anything  to 
do  with  the  matter.  As  the  Society  is  aware,  the  course  of  the  public 
health  in  any  community  before  an  outbreak  of  disease  indirectly  due 
to  food  shortage  is  very  well  known  :  there  is  a  slow,  steady  rise  in 
general  morbidity  until  there  is  a  specific  outbreak  of  disease,  the 
character  of  which  differs  according  to  circumstances,  as,  for  instance, 
dysentery  in  the  Millbank  penitentiary,  or  pneumonia  in  the  case  of  our 
gallant  fellow-countrymen  at  Kut-el-Amara,  and  so  on.  In  any  case, 
before  the,  specific  outbreak  there  is  a  steady  rise  in  morbidity. 
My  chart  represents  the  time  lost  in  national  munition  factories  by 
sickness  over  a  year.  The  general  course  of  these  charts  shows  the 
usual  rise  in  the  sickness  curve,  due  to  the  autumn  colds,  and  another 
rise  again  due  to  the  spring  colds,  but  no  steady  upward  trend,  and  the 
same  thing  comes  out  both  in  the  case  of  the  men  and  of  the  women. 
When  one  remembers  that  the  incidence  of  influenza  has  been  equally 
severe  upon  our  well-fed  troops,  their  equally  well-fed  Allies,  and  the 
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civilian  population,  we  are  entitled  to  conclude  that  rationing  has  had 
nothing  to  do  with  this  epidemic.  I  suggest  that  it  is  congruent  with 
previous  outbreaks,  while  minor  special  factors  from  the  epidemio- 
logical point  of  view  are  overcrowding,  and,  possibly,  fuel  shortage. 
I  agree  with  Sir  Arthur  Newsholme  that  one  could  not  have  predicted 
this  epidemic  with  certainty,  but  it  seems  to  me,  in  view  of  the  whole 
history  of  epidemics  of  influenza,  particularly  of  the  course  of  events 
since  1889,  such  an  outbreak  should  have  been  regarded  as  likely 
to  occur,  and  indeed  was  so  regarded  in  the  Ministry  of  Munitions 
which  circularized  the  managers  of  such  hostels  as  it  had  to  inspect 
and  advised  them  to  make  provision  for  the  nursing  or  removal  of  cases 
to  hospital  as  they  occurred,  in  fact,  gave  them  such  advice  as  it  was 
in  the  power  of  the  Ministry  to  give.  These  seemed  to  be  the  only 
precautionary  measures  it  was  possible  to  adopt. 

Dr.  W.  H.  Hamee. 

I  should  like  to  draw  a  distinction  between  two  things  :  as  to  the  first 
there  is  apparently  agreement,  it  being  now  admitted  that  there  is  a  close 
relationship  between  outbreaks  of  cerebro-spinal  fever,  poliomyelitis, 
polio-encephalitis,  and  outbreaks  of  influenza,  bronchitis  and  pneumonia. 
As  to  the  second,  though  some  of  us  think  it  equally  important,  there  is 
not  perhaps  quite  the  same  general  consensus  of  opinion  ;  the  point  is 
that  it  is  claimed  not  only  that  these  diseases  prevail  in  the  same 
communities,  either  concurrently  or  in  closely  related  sequence  to  one 
another,  but  also  that  two  or  more  of  them  may  in  certain  phases  of 
epidemicity  simultaneously  affect  members  of  the  same  household  or 
other  closely  associated  groups  of  persons. 

All  this  is  clear  enough  to  students  who  have  read  between  the 
lines  of  Sydenham,  Willis  and  Creighton ;  but  it  is  anathema  to  those 
who  do  not  admit  the  right  of  appeal  to  the  earlier  epidemiological 
history.  It  is  still,  however,  possible  to  invite  the  attention  of  these 
particular  critics  to  work  done  since  the  epidemic  diseases  in  question 
have  been  known  by  their  present  names.  The  facts  are  shortly  as 
follows  :  The  relation  between  poliomyelitis  and  influenza  (their  con- 
current prevalence  in  communities  and  in  members  of  the  same 
families)  was  demonstrated  by  Brorstrom  in  Sweden,  ten  years  ago. 
Similar  relationships  between  bronchitis,  pneumonia  and  influenza  have 
of  course  been  over  and  over  again  commented  upon,  particularly  since 
the  great  pandemic  prevalences  in  the  early  nineties. 
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The  like  relationships  between  cerebro-spinal  fever  and  influenza 
have  been  worked  out  in  London  during  the  last  four  years.  Thus,  in 
1915,  of  462  cases  of  cerebro-spinal  fever,  thirty-three  gave  a  history 
of  influenza  within  fourteen  days  of  the  onset  of  the  cerebro-spinal 
fever  ;  sixty-one  others  gave  a  history  of  cold,  cough,  catarrh,  &c., 
within  a  similar  period  ;  twenty-three  more  gave  a  history  of  contact 
(within  fourteen  days)  with  persons  suffering  from  influenza,  most  of 
the  original  sufferers  being  inmates  of  the  same  house  as  the  persons 
later  attacked.  The  numbers,  it  has  been  shown,  are  far  too  great  to 
be  explained  as  resulting  from  mere  chance  occurrence  ;  there  must, 
therefore,  be  some  close  relationship  between  the  diseases.  Similar 
results  were  obtained  for  the  individual  years  1914,  1916  and  1917  ; 
though  it  should  be  noted  that  if  epidemic  and  non-epidemic  periods  of 
cerebro-spinal  fever  prevalence  during  1914-18  be  compared,  the  com- 
parative frequency  (percentage  of  total  cases)  of  concurrent  develop- 
ment of  the  two  diseases  in  question,  in  the  same  individual  or  in 
members  of  the  same  households,  is  distinctly  higher  in  the  epidemic 
than  in  the  non-epidemic  periods.  Furthermore,  close  relationship 
between  cases  of  cerebro-spinal  fever  and  cases  of  influenza  was  found 
by  Lieutenant-Colonel  Dorgan  to  obtain  in  army  camps.  Finally,  the 
relation  between  the  Heine-Medin  symptom-complex  and  influenza 
has  been  carefully  examined  by  Dr.  Crookshank  in  his  recently 
delivered  Chadwick  lectures. 

All  this  plainly  points  to  a  common  cause  operating  in  the  epidemic 
diseases  in  question ;  but  then  comes  a  parting  of  the  ways ;  for 
while  some  hold  that  this  cause  is  the  same  living  organism,  others 
maintain  that  the  nexus  which  binds  cerebro-spinal  fever,  polio- 
myelitis, polio-encephalitis  and  encephalitis  lethargica  together  with 
influenza,  bronchitis,  pneumonia  and  epidemic  catarrah  is  merely 
predisposing  (telluric,  climatic,  &c.),  and  not  an  actual  causal 
influence  exerted  by  one  and  the  same  infecting  agency  operating 
in  all  of  them. 

Sir  Arthur  Newsholme,  moreover,  adds  to  the  group  two  other 
epidemic  diseases,  measles  and  whooping-cough ;  now  it  is  very 
important  that  distinction  should  be  made  between  the  diseases  first 
enumerated  and  the  two  last  named  ;  detailed  evidence  as  to  a  very 
remarkable  association  of  outbreaks  in  respect  of  time  distribution  and  of 
the  presence  of  the  several  disease  types,  in  households  and  in  groups 
of  associated  persons,  has  been  adduced  in  the  case  of  the  former,  but 
no  similar  intimate  inter-relationship  between  them  and  measles  and 
whooping-cough  has  been  demonstrated. 
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An   important  argument  in  favour  of  a  common  infecting  agency   in 
the  first  named  influenzal  group  of  diseases  is  forthcoming  on  applying 
the  principle  known  as  the   law  of  parsimony.     In  an  influenza  out- 
break the  cases  of  "influenza"   are  numerous,  the  cases  of  bronchitis 
and    pneumonia    less    common,    those    of    cerebro-spinal    fever,  polio- 
myelitis   and    encephalitis    lethargica,    comparatively    speaking,    rare. 
Let  us  take  "one  of  these  for  purposes  of  computation,   say,  cerebro- 
spinal fever.     Sir  Arthur  Newsholme  in  an  introductory  memorandum, 
of  last  year,   to   "  Further  Keports    on   Cerebro-spinal    Fever,"  dealt 
with    the    relation    of    case-rate    to    carrier-rate.       He    calculated    for 
London  during  the  year  1916,  on  a  2   per  cent.  "  non-contact  carrier- 
rate  "  basis,  each  carrier  only  circulating  amongst  ten  persons  during  the 
course  of  a  year  (a  basis  which  is  admittedly  too  low),  that  the  number 
of  carriers  of  the  meningococcus  w^as  about  800,000 ;  hence  on  a  10  per 
cent,  basis,  which  Sir  Arthur  accepts  (though,  he  says,  it  is  if  anything 
an  under-estimate),  the  entire  population  of  London  would,  at  one  time 
or  another  during  1916,  be  acting  as  carriers  of  this  organism.     If  this 
be  agreed,  it  might  then  be  inferred  that  similarly  during  the  year  the 
whole  population  (or  something  very  little  short  of  it)  acted  as  carriers 
of   the    corresponding    organisms    concerned    in    spreading    bronchitis, 
epidemic  catarrh,  pneumonia,  influenza,  poliomyelitis,  and  encephalitis 
lethargica.      So  that  nearly  every  one  harboured  the  several  contagia  of 
all  these  epidemic  diseases  during  the  year.     It  cannot  fail  to  be  appre- 
ciated, however,  that  the  alternative  hypothesis,  that  there  is  one  common 
infecting  agency,  at  once  fits  the  facts  and  greatly  simplifies  the  neces- 
sary assumptions.     I  venture  therefore  to  plead  for  the  application  of 
William   of  Occam's    razor — "  Entia  non   sunt   multiplicanda    praeter 
necessitatem  " — to  the  present  case.     The  use  of  this  instrument  would 
not  only  reduce  by  some   millions,  in  London   alone,   the  number  of 
carriers  of  the  causal   agent,  many  or   all   of  whom  are   regarded,  by 
whole-hearted  supporters  of  the  healthy  carrier  doctrine,  as  persons  who 
should  be  segregated  ;  but  it  w^ould   also  enable  a  consistent  workable 
theory  of  the  case  to  case  spread  of  influenza,  now  in  pandemic  waves 
and  now  in  intercurrent  trailing  epidemics,  to  be  formulated.    It  would, 
by  focusing  attention  upon  one  single  cause  instead  of  upon    a    con- 
geries of  secondary  invaders,  give  research  workers  and  statisticians  a 
chance  of  studying    the  laws    of    influenzal  epidemicity,   and — a  con- 
summation devoutly  to  be  wished — at  the  same  time  relieve  that  much 
harassed  Sindbad,  Preventive  Medicine,  of  the  need  of  carrying  on  its 
shoulders   an   old   man  of   the   sea   in   the  shape  of    an  impracticable 
working  hypothesis. 
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Colonel  A.  B.  Soltau,  C.M.G.,  A.M.S. 

Influenza  of  the  "commercial"  variety — i.e.,  a  loose  diagnosis  to 
cover  any  catarrhal  pyrexia — has  always  been  a  constant  feature  in 
sick  returns.  In  an  analysis  of  over  100,000  sick  admissions  to 
casualty  clearing  statioEs,  it  formed  3'7  per  cent,  of  the  total.  A 
proved  influenzal  infection,  confirmed  bacteriologically,  has  also 
been  present  throughout,  and  was  an  important  and  serious  factor 
in  the  broncho-pneumonia  complicating  trench  nephritis  each  winter. 
But  no  true  influenzal  epidemic  affected  the  armies  until  this   year. 

About  the  middle  of  April  the  first  outbreaks  occurred,  being  then 
confined  to  local  foci  of  infection  in  the  forward  areas  and  at  two  of 
the  bases.  The  first  outbreaks  to  come  under  my  own  notice  occurred 
in  the  ill-famed  Ypres  salient,  an  area  where  disease  of  all  sorts  always 
seemed  to  flourish.  From  these  foci  the  epidemic  spread  to  a  general 
prevalence  but  it  continued  a  very  mild  infection  —  three  days' 
incubation,  three  days'  fever,  and  three  days'  convalescence — and 
except  from  the  numerical  standpoint  gave  very  little  cause  for  anxiety. 
The  first  wave  of  infection  died  down  about  the  end  of  May,  but  early 
in  June  a  general  reappearance  was  noted,  and  this  in  very  rapidly 
mounting  numbers.  One  army  had  over  36,000  cases  in  two  and  a  half 
months,  and  from  that  figure  some  estimate  of  the  total  numbers  can 
be  made,  when  the  five  armies  and  the  troops  on  lines  of  communica- 
tions are  considered.  The  epidemic  reached  its  height  about  the  third 
week  in  June,  and  the  incidence  thereafter  gradually  fell,  though  up  to 
the  present  time  cases  are  still  occurring  in  considerable  numbers.  The 
spread  of  infection  could  easily  be  traced  in  the  early  stages,  and  men 
who  messed  or  slept  together  were  invariably  affected  in  groups.  Later 
on  the  distribution  became  practically  universal. 

As  the  epidemic  increased  in  numbers,  so  did  its  virulence  augment. 
In  the  first  six  weeks  complications  were  hardly  ever  seen,  and  con- 
valescence was  rapid  and  complete.  Later,  an  increasing  number  of 
respiratory  complications  were  noted,  and  it  was  estimated  in  June 
that  of  the  cases  admitted  to  the  special  influenzal  centres,  some  '2  per 
cent,  developed  serious  pulmonary  lesions,  of  whom  a  very  considerable 
proportion  died.  Especially  did  this  appear  to  be  the  case  when  the 
patient  was  suffering  from  any  old-standing  renal  lesion.  In  such  cases 
a  rapid  increase  in  the  renal  inadequacy  and  a  profound  toxaemia  led 
almost  invariably  to  a  fatal  termination. 
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The  epidemic  had  important  mihtary  bearings,  as  the  following 
points  will  illustrate  : — 

Whole  units  were  sometimes  put  out  of  action.  One  army  brigade 
of  artillery  had  at  one  time  two-thirds  of  its  strength  laid  up,  and 
wajS  unable  to  go  into  action,  though  badly  needed,  for  three  weeks. 

The  German  armies  suffered  heavily,  and  our  Intelligence  Branch 
had  evidence  that  this  was  one  of  the  factors-which  caused  the  post- 
ponement of  a  certain  contemplated  attack  of  very  critical  importance. 

The  prevalence  of  respiratory  catarrh  was,  I  think,  one  of  the  causes 
of  the  increased  mortality  in  the  gassed  cases  during  the  summer 
months. 

Some  evidence  was  collected  indicating  the  importance  of  the  "law 
of  redistribution "  enunciated  by  Major  Zinsser,  of  the  American 
Medical  Corps,  which  must  be  considered  in  connexion  with  troop 
movements  and  drafting.  A  formation  of  troops  may  develop  a  certain 
immunity  to  its  own  organisms,  but  breaking  up  and  re-distribution 
of  such  a  formation  may  lead  to  epidemics,  as  such  immunized  men 
are  brought  into  contact  with  other  strains  of  organisms,  or  take  to 
other  formations  strains  which  are  new  to  the  latter  and  therefore  not 
guarded  against. 

General  W.  S.  Thayee,  M.C,  U.S.A. 

Our  experience  has  been  very  similar  to  that  of  Colonel  Soltau. 
In  the  latter  part  of  April  and  May,  almost  simultaneously,  in  various 
regions  occupied  by  the  American  Expeditionary  Force,  appeared 
this  sudden  epidemic,  possibly  first  at  Bordeaux,  then  at  another 
point  on  the  Marne,  another  in  the  Yosges,  followed  rapidly  by 
its  appearance  in  various  camps,  and  then  by  a  more  or  less  general 
epidemic  in  the  region  of  Bordeaux.  At  the  outset  it  appeared  to 
have  several  different  foci — at  least  it  was  not  recognized  as  starting 
from  one  individual — and  spread  rapidly  in  the  camps,  obviously  by 
direct  contagion.  The  symptoms  at  first  were  very  mild,  so  that 
the  condition  rapidly  earned  the  name  of  three-days  fever.  There 
were  no  complications,  very  few  respiratory  symptoms,  and  no 
mortality  whatever  in  these  early  cases,  with  one  exception :  this 
was  the  epidemic  which  broke  out  in  one  of  our  divisions  when  the 
Germans  made  a  phosgene  attack,  and  in  a  group  of  men  exposed  to 
phosgene  poisoning  there  were  thirty  or  forty  cases  of  pneumonia  and 
rather    a    high    death-rate.       During  May   the  epidemic,  although  it 
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appeared  in  various  places,  became  much  less  extensive,  though  it 
did  not  disappear.  The  character  of  the  cases,  however,  became 
more  severe  during  the  summer,  the  duration  longer,  and  the  com- 
plications, much  more  frequent.  This  went  on  until  the  latter  part 
of  September,  when  a  great  number  of  troops  were  coming  from 
America,  where  there  was  also  an  epidemic,  and  in  many  instances 
an  outbreak  occurred  on  the  boats  on  the  way  over.  With  the 
preparations  for  an  offensive  there  appeared  a  very  sharp  secondary 
epidemic  with  very  serious  respiratory  complications.  These  were 
almost  entirely  pneumonia,  and  almost  universally  a  pneumococcus 
pneumonia,  quite  a  different  story  from  the  epidemic  occurring  in  our 
camps  last  year  in  America,  which  was  an  epidemic  due  to  a  strepto- 
coccus in  individuals  convalescent  from  measles.  Among  other 
interesting  facts  from  the  epidemiological  standpoint  brought  out  in 
a  meeting  at  the  central  laboratory  at  Dijon  was  the  remarkable  rise 
of  the  meningococcus  infections.  Meningococcus  infection — meningitis 
— rose  400  per  cent,  with  the  September  and  October  peak,  and  it  is 
falling  rapidly  now. 

Colonel  Stock,  S.A.M.S. 

Owing  to  cable  delays  it  has  not  been  possible  to  obtain  a  complete 
account  of  the  recent  outbreak  of  influenza  in  South  Africa.  From 
a  recent  official  cable,  however,  it  appears  that  the  outbreak  began 
towards  the  end  of  August  and  beginning  of  September  at  Durban,  and 
presumably  the  infection  was  brought  from  India  or  East  Coast  ports. 
Towards  the  end  of  September  and  early  in  October  the  disease 
appeared  in  Capetown,  the  infection  having  probably  been  brought  from 
Europe  and  ports  on  the  West  Coast  of  Africa.  In  most  of  the  towns 
and  localities  to  which  the  disease  spread,  the  epidemic  lasted  about 
three  weeks  and  has  now  ])ractically  subsided  except  in  certain  remote 
localities.  It  is  estimated  that  about  half  the  population  of  the  Union 
of  South  Africa  was  attacked,  while  over  7,000  Europeans  and  40,000 
natives  died — mostly  middle-aged  persons!  The  severity  and  mortality 
varied  considerably  in  different  localities  and  it  has  been  stated  that 
monkeys  and  baboons  in  different  parts  of  the  country  were  severely 
affected  but  no  official  confirmation  has  been  received  as  to  the  accuracy 
of  this  report. 

There  are  several  mutilated  words  in  the  cable  message  but  it 
appears  that  a  mixed  vaccine  prepared  from  organisms  isolated  during 
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the  present  epidemic  was  extensively  used.  The  effect  of  the  vaccine 
in  preventing  attacks  is  doubtful  but  the  almost  general  opinion  was 
that,  if  vaccinated,  the  attack  was  mitigated,  complications  prevented, 
and  the  mortality  reduced.  So  far  as  is  known,  no  person  twice 
inoculated  before  an  attack  has  died. 

In  view  of  the  various  hypotheses  in  regard  to  the  recent  outbreak 
in  England  it  is  noteworthy  that  the  food  supply  in  South  Africa  at  the 
present  time  is  practically  normal  and  that  the  climatic  conditions  differ 
completely  from  those  prevalent  in  England. 


[The  contribution  of  Surgeon-Lieutenant  E.  L.  Sturdee,  K.N., 
to  the  Discussion  has  been  censored,  and  its  reproduction  in  the 
Proceedings  forbidden ;  but  the  MS.  has  been  placed  for  reference  in 
the  Library  of  the  Society.] 


Surgeon-Captain  P.  W.  Bassett-Smith,  C.B.,  C.M.Gr.,  K.N. 

The  stress  of  the  epidemic  was  first  felt  at  Plymouth  and  caused 
a  high  incidence  of  the  disease  with  high  mortality.  This  was  almost 
always  associated  with  acute  pleuro-pneumonia  and  empyema.  The 
specific  organism  was  almost  constantly  a  streptococcus  which  was 
definitely  haemolytic  and  very  infective.  The  organism  was  isolated 
from  the  blood  several  times,  and  always  from  the  pleural  fluid.  Cases 
of  accidental  inoculation  occurred  amongst  the  nurses  attending  the 
patients,  and  among  the  laboratory  staff,  from  slight  scratches  in  post- 
mortems, the  organisms  from  the  infected  men  being  pure  streptococci 
similar  to  those  found  in  the  patients  and  giving  rise  to  a  septicaemia. 
The  boys  of  a  training  ship  in  the  port  used  a  sea- water  bath,  and  this 
was  looked  upon  as  a  possible  source  from  which  the  infection  could  be 
spread.  On  bacteriological  examination  of  the  water  I  isolated  a  long 
streptococcus  on  each  occasion  when  tested,  an  organism  not  commonly 
found  in  sea-water,  but  this  was  shown  to  be  non-pathogenic  to  rabbits 
and  probably  not  infective  to  boys.  At  other  ports  the  streptococcic 
infection  has  also  been  common.  Examination  of  the  sputum  of 
patients  frequently  showed  organisms  like  Pfeiffer's  bacilli  and  pneu- 
mococcus.  In  the  Fleet  some  ships  have  been  severely  affected,  the 
disease  giving  rise  to  10  per  cent,  mortality  of  cases. 
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General  W.  S.  Thayer,  M.C,  U.S.A. 

At  the  beginning  of  the  epidemic  in  May,  Major  Zinsser  went  to 
various  points  at  which  the  infection  had  broken  out  with  a  view  to 
making  bacteriological  investigations.     In  a  certain  number  of  instances 
he    found    the   infl^^enza   bacillus    in    the  nasal    secretions,  but    these 
patients  had  very  few  respiratory  manifestations,  the  majority  of  them 
no  appreciable  coryza  or  bronchitis.     They  had  a  sudden  onset  of  fever, 
wuth    rather   well   marked    general    symptoms    lasting   several   days. 
Finally,  in  a  group  of  cases  at  Dijon,  seen  very  early,  the  influenza 
bacillus  was  isolated  in  a  larger  number  than  at  first,  and  later  on  the 
respiratory  symptoms    were    more   common.       In   general  it    may   be 
said  that  the  influenza  bacillus  was  found    principally  in    the   upper 
respiratory  tract,  diminishing  on  the  whole  down  to  the  lung  tissue. 
In    certain    cases,    studied   very    early,    an    exceedingly    small    Gram- 
negative  diplococcus  w^as  found,  almost  ultra-microscopic.     It  has  not 
been   thoroughly  investigated,  but  it  excited  a  good  deal  of  interest 
in  those    early  cases.      The   complicating  organisms  varied.      In  the 
earlier  part    of   the  epidemic,  when  pneumonia  was  so  common,  the 
organism    as    a    rule    was   the    pneumococcus,  either   in  pure  culture 
or    in   association   with   the   streptococcus    and    influenza    bacilli,  but 
the  evidence    altogether    is    fairly  definite    that  the  great  majority  of 
pneumonia   cases    following    this    epidemic   have  been  pneumococcal. 
There   were    isolated    instances   of    small   epidemics,  largely   strepto- 
coccal in  character.     In   several  places  where  the   lung  lesions  were 
a     streptococcal     broncho -pneumonia,     streptococcal     empyema    was 
relatively  infrequent.      In    pneumonia,  during    the    last   few  months, 
there  has  been  very  little  empyema ;    a  striking  contrast  to  the  con- 
ditions which  prevailed  in  our  epidemic  in  America  following  measles. 
In  some  instances,  meningococci  have  been  cultivated  from  the  lung 
tissue,  and    in  one    instance   pure   cultures  of   what   appeared    to    be 
meningococcus   agglutinated   Pasteur   type  C   serum  in  the   sputa  as 
well.     I  merely  mention  this  fact  without  attempting  to  interpret  it. 
The  general  feeling  has  been  that  this  is  a  secondary  factor.     These 
observations  have  been  made  at  several  points.      The  pneumococcus 
found    in    the   camp  hospitals  was,  for  the  most  part,  of  types  4,  3, 
and  2 ;  there  were  relatively  few  cases  of   type  1.     In  summary,  one 
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may  say  that  the  pneumonia  that  has  followed  these  cases  of  influenza 
— if  we  call  it  influenza — has  been,  for  the  most  part,  pneumococcus 
pneumonia,  though  isolated  instances  of  streptococcus  broncho- 
pneumonia have  been  seen;  in  other  instances,  streptococci  have 
occurred  in  connexion  with  pneumococci — a  mixed  infection. 


Sir  Kenneth  Goadby,  K.B.E. 

I  have  recently  studied  a  number  of  acute  cases  of  the  prevailing- 
epidemic  of  influenza  in  the  wards  the  Eoyal  Herbert  Hospital, 
Woolwich.  In  all,  about  1,000  cases  were  admitted,  with  a  mortality 
of  about  5  per  cent.  The  majority  were  characterized  by  acute  onset  of 
malaise,  with  pain  m  limbs  and  frontal  headache.  Some  of  the  cases 
had  practically  no  lung  symptoms  but  a  large  number  developed  an 
acute  broncho-pneumonia  commencing  at  the  base  of  the  lung  and 
associated  with  blood-stained  sputum  of  salmon-pink  colour  ;  very  few 
showed  the  rusty  sputum  common  in  lobar  pneumonia.  Epistaxis  was 
common,  and  a  proportion  of  the  cases  showed  a  cyanosis  of  a  curious 
type  not  directly  attributable  to  consolidation  of  the  lung. 

I  made  a  bacteriological  examination  of  thirty  cases  at  various 
periods  after  the  onset,  from  the  first  to  the  seventh  day.  Seven  cases 
had  consolidation  of  the  lung,  twenty-seven  epistaxis,  twenty-seven 
broncho-pneumonia  with  red-stained  sputum.  For  examination  the 
sputum  was  collected  directly  into  sterile  bottles,  taken  to  the  laboratory 
and  examined  both  by  direct  films  and  by  culture.  The  films  were  stained 
by  Gram  and  counter-stained  with  carbol  fuchsin,  and  a  second  film 
was  also  examined  by  fuchsind,  staining  direct.  Not  a  little  difficulty  is 
found  in  staining  the  short  Gram-negative  bacilli  which  were  commonly 
found  in  the  sputum,  as  the  counter-staining  by  Gram,  using  the 
ordinary  dilute  counter-stain,  frequently  failed  to  bring  the  organisms 
into  view.  The  sputum  was  plated  out  on  blood  agar,  using  either  fresh 
normal  blood  or  blood  obtained  under  aseptic  precautions  and  citrated. 
Sub-cultures  were  made  from  the  plates  on  to  blood  agar.  The  citrated 
blood  gave  equally  good  results  with  the  fresh  human  blood.  The  tubes 
were  incubated  for  twenty-four  hours  before  use. 

The  first  cultures  failed  to  grow  luxuriantly,  but  when  an  alteration 
of  the  agar  from  6  to  10  was  made,  no  difficulty  was  experienced  in 
obtaining  cultures.     In  eighteen  instances  minute  gum-drop  colonies, 


The  Boijal  Society  of  Medicine  33 

hardly  visible  without  a  lens,  were  present  in  considerable  numbers, 
but  in  no  case  was  the  organism  found  in  pure  culture.  The  organism, 
which  refused  to  grow  on  any  other  media  but  blood  agar,  was  a 
Gram-negative,  non-motile,  extremely  short  diplobacillus  which  shows 
a  tendency  in  individual  cultures  to  considerable  alterations  in 
morphology.  Streptobacilli  containing  seven  or  eight  elements  and 
even  threads  have  been  noticed  as  well  as  shorter,  somewhat  swollen 
forms  of  an  oval  clostridial  type.  The  organism  corresponds  with  the 
description  and  characters  originally  given  by  Pfeififer.  The  organism 
was  present  in  the  films  of  the  sputum  in  twenty-seven  cases  and  was 
isolated  in  pure  culture  in  eighteen.  In  addition  to  this  bacillus,  two 
other  types  of  organism  were  noted  as  occurring  with  considerable 
frequency — the  pneumococcus  and  the  streptococcus.  Gram-positive 
diplococci  with  capsules  were  found  in  twenty-two  of  the  sputa 
examined  microscopically  and  were  isolated  in  twenty-one.  The 
streptococcus  seen  in  fourteen  of  the  sputa  examined  microscopically 
was  obtained  in  pure  culture  in  nineteen.  The  streptococcus  obtained 
was  strongly  haemolytic.  A  number  of  other  organisms  were  observed, 
including  various  types  of  Gram-negative  cocci  of  the  Micrococcus 
catarrhalis  group  and  in  the  last  series  of  cases  examined  a  few  showed 
the  presence  of  Gram-negative  bacilli  of  the  Friedlander  type.  The 
Gram-negative  bacilli  of  the  influenza  class  we're  present  in  greatest 
numbers  in  the  sputa  examined  in  the  early  stages  of  a  case,  especially 
when  blood-staining  first  appeared.  Three  cases  in  which  a  relapse 
occurred,  with  a  return  of  the  blood-stained  sputum  after  the  original 
attack  had  quietened  down  and  the  temperature  had  been  normal  some 
five  or  six  days,  showed  considerable  numbers  of  the  minute  Gram- 
negative  bacilli.  Blood  culture  was  attempted  in  six  cases,  two  of 
which  proved  positive,  the  organism  isolated  being  in  both  cases  the 
streptococcus  of  strongly  haemolytic  type.  No  Gram-negative  bacilli 
were  found. 

In  the  thirty  cases  I  have  examined,  the  bacteriology  of  the  fatal 
and  non-fatal  cases  appeared  similar.  The  haemolytic  streptococcus 
was  recovered  from  the  sputum  of  six  of  the  ten  fatal  cases  and  was  not 
present  in  the  remaining  four.  A  blood  examination  was  made  in  eight 
of  the  cases  (three  fatal).  In  addition  to  the  red  and  white  cell  count, 
an  Arneth's  differential  count  was  made.  The  outstanding  feature  of 
the  blood  counts  is  a  leucopenia  which  has  been  already  described 
as  occurring  in  influenza  by  Levy  and  others.  In  no  case  examined 
was  a  leucocytosis  observed.  In  the  differential  count  there  was  a 
JA — 3 
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relative  polymorphonuclear  leucocytosis  in  three  cases,  two  of  them 
fatal  and  one  which  recovered,  the  recovering  case  being  an  extremely 
CTrave  one  but  one  in  which  vaccine  was  used,  w'hich  may  possibly  have 
complicated  the  issue.  A  differential  blood  count  of  Arneth's  type 
shows  a  lart^e  increase  in  the  horseshoe  and  rod-shaped  nuclear  cells 
(juvenile  type)  and  a  diminution  in  the  numbers  of  tri-lobed  nuclear. 
There  is  no  appreciable  increase  in  the  quantity  of  large  mononuclear 
or  small  mononuclear  cells,  except  in  one  fatal  case.  The  high  relative 
proportion  of  rod  nuclear  and  horseshoe  nuclear  cells  appears  of  decided 
prognostic  significance.  The  fact  of  the  occurrence  of  plasma  cells  is 
also  striking. 

In  the  previous  epidemic  in  June  I  examined  a  number  of  cases 
bacterioloc^ically,  but  in  no  case  succeeded  in  isolating  the  Gram- 
negative  bacilli  of  Pfeiffer  type,  and  in  the  two  blood  counts  made, 
although  there  is  a  similar  leucopenia,  it  is  not  so  severe  nor  is  the 
increase  in  rod  nuclear  cells  so  evident,  but  the  general  character  of 
the  count  is  the  same.  The  cases  were,  however,  much  less  severe, 
unattended  by  any  bronchial  symptoms,  there  was  no  sputum,  and 
thev  recovered  without  the  malaise  commonly  seen  in  the  present 
type  of  case. 

Whatever  may  be  its  pathological  significance,  there  is  no  doubt 
that  a  short  Gram-negative  bacillus  is  associated  with  the  early  acute 
stage  of  the  present  epidemic  in  all  the  cases  which  I  have  examined. 


Dr.  Harold  E.  Whittingham. 

(ABSTRACT.)' 

The  following  investigations  were  made  to  ascertain  whether  the 
present  "influenzal"  epidemic  and  the  July  "Spanish  plague"  were 
due  to  one  and  the  same  micro-organism  or  group  of  micro-organisms. 

The  difference  in  the  signs  and  symptoms  shown  by  cases  in  the  two 
epidemics  points  to  a  difference  in  the  causal  organisms :  pharyngitis 
and  laryngitis,  with  nervous  prostration,  distinguished  the  July  from 
the  present  epidemic,  in  which  the  prevailing  complications  are 
bronchitis  and  broncho-pneumonia  with  septicaemia. 

The  cases  investigated  in  this  communication  are  comparable  with 

'  This  contribution  is  published  in  extenso,  in  collaboration  with  Dr.  Carrie  Sims,  in  the 
Lancet,  1918,  ii,  pp.  865-71. 
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those  reported  on  in  July — the  patients  in  both  instances  being  Royal 
Air  Force  officers  and  cadets. 

Blood-cultures. — These  were  performed  on  fifty  cases;  positive 
results  were  obtained  in  seven  (five  streptococcus,  one  pneumococcus, 
and  one  resembling  Diplococcus  mucosus  of  Stephan).  Of  the  fifty 
cases,  death  occurred  in  seven,  five  of  which  gave  positive  blood-cultures 
during  life  (streptococcus  in  four,  Biplococcus  mucosus  in  one).  Amongst 
the  patients  giving  a  negative  blood-culture  two  died.  Withdrawal  of 
10  to  20  c.cm.  of  blood  in  early  stage  of  the  disease  produced  a  fall 
of  temperature — a  point  of  clinical  importance. 

Throat  Swabs  and  Sputum. — Over  100  cases  were  examined.  The 
chief  micro-organisms  present  were  streptococcus  in  80,  pneumo- 
coccus  in  66,  Micrococcus  catarrhalis  in  72,  staphylococcus  in  54, 
Bacillus  influenza  in  46,  Bacillus  sej)tus  in  20,  pneumo-bacillus  in 
16,  and  meningococcus  in  8  per  cent,  of  the  cases. 

Post-mortem  Examinations. — Out  of  fifty  cases  there  were  seven 
deaths — a  case  mortality  of  14  per  cent.  The  average  age  of  patients 
treated  was  25,  of  those  who  died,  23.  The  day  of  death  varied  from 
the  fifth  to  the  fourteenth  of  the  disease.  The  post-mortem  examina- 
tions showed  lung  lesions  in  all  cases  varying  from  congestion  and 
oedema  to  pneumonia  and  pus  formation.  The  micro-organisms 
isolated  from  lung,  pleural  and  peritoneal  lesions,  blood  and  spleen, 
closely  coincided  with  the  mixed  flora  obtained  before  death.  In  one 
case  only  was  Bacillus  influenzal-  found  in  the  lesions. 

Examination  of  Urine. — The  main  features  were  the  presence  of 
albumin  and  renal  casts  in  many,  acetone  and  excess  of  urates  in  some 
cases — especially  at  the  height  of  the  fever  in  pneumonic  cases.  The 
acetone  disappeared  with  the  fever.  Albumin  was  present  in  100  per 
cent,  cases  on  the  second  day  of  the  disease.  Casts  were  present  in  50 
per  cent,  cases  on  the  third  to  fifth  day.  The  albuminuria  gradually 
diminishes,  but  if  men  are  returned  to  duty  too  soon  after  mild 
influenza  there  is   risk  of  nephritis  developing. 

Leucocyte  Count.  —  (a)  Influenza  type :  Leucocyte  count  little 
below  normal  at  first ;  leucocytosis  increasing  from  fifth  to  seventh 
day.  {h)  Pneumonic  type  :  Distinct  leucocytosis  present  from  onset, 
(c)  Lethargic  form  :  Decrease  in  leucocytes  from  first,  becoming  more 
pronounced  in  fatal  cases  ;  some  increase  where  recovery  takes  place. 
Generally  speaking,  leucopenia  is  of  bad  and  leucocytosis  of  good 
prognostic  import. 

Vaccine  Treatment. — Vaccine  was  prepared  from  micro-organisms 
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isolated  from  severe  cases.  {a)  Prophylactic  administration  :  Total 
number  of  persons  in  institution,  305  ;  156  were  inoculated  and  149 
not  inoculated.  The  case  incidence  in  the  inoculated  was  eight  in  156  ; 
amongst  the  uninoculated  eighteen  in  149.  The  prophylactic  vaccination 
should  be  done  on  two,  preferably  three  occasions.  It  will  probably 
abolish  or  modify  the  toxic  type  of  the  disease,  {h)  Curative  admini- 
stration :  The  dosage  in  all  cases  was  1  c.cm.,  containing  streptococcus, 
5  millions;  meningococcus,  2  millions;  pneumococcus,  5  millions; 
Bacillus  infiuenzse,  2  millions;  Micrococcus  catarrhalis,  5  millions. 
The  first  injection  was  given  as  soon  after  admission  as  was  possible, 
and  repeated  daily  till  the  temperature  fell  to  normal.  In  cases  with 
hif^her  temperatures  than  103"5°  F.  polyvalent  antistreptococcus  serum 
was  given  subcutaneously  (dose  20  c.cm.)  as  soon  as  possible,  followed 
by  daily  dose  of  10  c.cm.  for  three  or  four  days. 

Vaccine  treatment  exercised  a  distinctly  beneficial  effect  on  the 
symptoms,  and  cases  cleared  up  rapidly  under  it.  Serum  therapy  is 
efiicacious  if  the  injections  are  made  before  the  sixth  day,  but  not  if 
made  later. 

The  conclusion  derived  from  a  study  of  the  foregoing  results  is 
that  the  malady  under  consideration  is  a  "compound"  not  a  simple 
disease. 

Major  T.  R.  Little,  C.A.M.C,  M.B. 

The  dominant  feature  in  the  post-mortem  examination  of  seventy- 
three  cases  of  pneumonia  supervening  on  influenza  was  that  of  a 
lobular  or  bronchial  pneumonia.  The  mucous  membrane  of  the 
trachea  and  bronchi  was  swollen  and  congested,  and  covered  with  a 
sero-muco-sanguineous  exudate.  The  lungs  showed  patchy  areas  of 
consolidation,  varying  in  size  from  that  of  a  chestnut  to  a  hen's  egg. 
In  most  cases  there  was  semi-consolidation  of  one  or  more  lobes  that 
might  well  be  called  a  pseudo-lobar  type  of  pneumonia.  On  section 
these  areas  projected  somewhat  above  the  general  surface.  They  were 
from  dark  red  to  light  red,  and  in  places  bordering  on  a  grey  colour. 
This  was  chiefly  marked  about  the  larger  and  smaller  bronchi.  On 
pressure  of  the  cut  surface  a  sero-muco-sanguineous  exudate  could 
be  forced  out  of  the  lumina  of  the  larger  bronchi.  Sixty  per 
cent,  showed  a  sero-fibrinous  pleurisy.  The  heart  was  softer  than 
normal,  the  right  side  being  engorged.  A  few  showed  early  pericarditis. 
The  other  viscera  were  somewhat  congested,  but  exhibited  no  obvious 


The  Boyal  Society  of  Medicine  37 

morbid  changes.  Fourteen  per  cent,  showed  active  tuberculosis  in  the 
lung  or  bronchial  lymph  nodes.  Thirty-one  per  cent,  showed  old 
pleuritic  adhesions.  Seventeen  per  cent,  showed  interstitial  emphysema. 
Seven  cases  showed  recent  rupture  of  the  rectus  abdominis. 

Microscopical  preparations  were  made  in  a  fair  number  of  cases. 
Sections  of  lung  were  taken  from  consolidated  areas.  The  quantity  of 
exudate  in  the  air  vesicles  contained  little  cellular  debris.  The  vesicles 
were  chiefly  filled  up  with  coarse  fibrin,  serum,  exfoliated  epithelial 
cells,  a  few  leucocytes  and  red  blood  cells.  The  lining  cells  of  the 
vesicles  were  vacuolated.  The  capillaries  were  congested,  the  walls  of 
the  smaller  bronchi  thickened  and  merged  with  the  surrounding 
vesicles,  which  showed  a  much  greater  proliferation  of  the  leuco- 
cytes. The  lumina  of  the  larger  and  smaller  bronchi  contained  large 
numbers  of  exfoliated  epithelial  cells  intermixed  with  leucocytes  and 
red  blood  cells.  Sections  of  the  trachea  and  bronchi  showed  almost 
a  complete  loss  of  the  epithelial  surface,  with  a  marked  infiltration 
of  leucocytes  into  the  submucous  coat.  Sections  of  the  bronchial 
lymph  nodes  showed  a  marked  absence  of  the  framework  with  the 
lymphoid  cells  widely  separated  and  intermixed  with  polymorpho- 
nuclear and  endothelial  leucocytes.  In  sections  of  the  kidney  the 
tubular  epithelium  was  stained  poorly,  and  Bowman's  capsules  were 
widely  separated  from  the  glomeruli.  Sections  of  the  spleen,  liver 
and  other  organs  showed  a  fair  amount  of  congestion,  but  were  other- 
wise normal.  Sections  of  the  heart  wall  showed  the  muscle  fibre 
somewhat  separated,  but  were  otherwise  normal. 

For  the  bacteriological  examination  I  began  with  direct  smears 
and  cultures.  The  direct  smears  proved  of  little  interest.  Those 
examined  from  exudates  of  the  trachea  and  bronchi  were  generally 
so  overloaded  with  all  kinds  of  bacteria  as  to  make  them  almost 
impossible  to  differentiate.  Those  made  from  heart  blood  and  splenic 
pulp  in  the  great  majority  of  cases  showed  no  bacteria  at  all.  I  there- 
fore confined  my  work  to  the  examination  of  cultures.  These  were 
made  from  the  cut  surface  of  the  lung,  heart  blood  and  small  blocks  of 
splenic  pulp.  The  culture  media  used  for  the  primary  culture  were 
neutral  bouillon  containing  a  little  human  blood  and  neutral  agar  con- 
taining 5  c.c.  human  blood  per  100,  on  Petri  dishes.  Subcultures 
were  made  from  blood  bouillon  to  blood  agar  containing  5  c.c.  of  a 
suspension  of  dead  staphylococci  per  100  of  media.  I  found  that  this 
medium  stimulates  the  growth  of  Bacillus  infliienzn-  and  many  other 
organisms.       Trypsinized  blood  agar  was  given  a  trial,  but  owing  to 
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contamination  and   the  amount  of  time  involved   in  its  preparation,  it 
was  discontinued. 

The    following     organisms     were     found     in     the     seventy-three 
cultures  : — 


Growth  ... 

Small  Gram-positive  diplococcus 

Bacillus  influenza 

Streptococcus  in  short  chains 

Streptococcus  albus 

Streptococcus  aureus 

Bacillus  coli 

Pneumococcus 

Gram- negative  diplococcus 


Cat  surface 
of  lung 

In  all 

62 

48 

41 

40 

9 

23 

35 

22 


Small  blocks 

splenic  pulp 

In  14 

9 

5 

6 

5 
6 
6 


Heart 
blood 

In  27 

23 

11 
15 

5 

6 
11 

9 


The  air-borne  organisms  are  not  included.  The  small  Gram- 
positive  diplococcus  was  found  in  pure  culture  from  the  lung  in 
twenty-nine  plates,  heart  blood  eighteen  plates,  and  spleen  four  plates. 
All  other  organisms  were  found  mixed. 

The  three  organisms  found  to  be  predominating — viz.,  small  Gram- 
positive  diplococcus.  Bacillus  influenzae  and  streptococcus  in  short  chains, 
were  tested  for  their  virulence  on  rabbits,  guinea-pigs  and  mice.  I 
began  first  with  mixed  cultures  of  the  small  Gram-positive  diplococcus 
and  Bacillus  influenzae,  thinking  that  these  two  were  the  causative 
organisms  and  working  together.  Plate  cultures  containing  these  two 
were  inoculated  into  the  chest  cavity  of  three  half-grown  rabbits,  each 
receiving  5  minims  of  a  suspension  made  from  one  streak  of  the  colonies 
on  a  3-in.  Petri  dish  suspended  in  2  c.c.  of  normal  saline  solution.  All 
three  died  seventy-two  hours  later.  Post  mortem  all  showed  a  fair 
amount  of  cloudy  fluid  in  the  chest  cavity,  sero-fibrinous  pleurisy  and 
various  sized  foci  of  consolidation,  dark  red  in  colour,  some  just  visible 
to  the  naked  eye,  others  as  large  as  the  end  of  an  ordinary  lead  pencil. 
One  showed  an  extensive  haemorrhage  into  the  abdominal  cavity,  the 
origin  appearing  to  be  the  right  lobe  of  the  liver.  Plates  made  from 
the  pleural  fluid  showed  a  pure  culture  of  small  Gram-positive 
diplococcus.  The  same  experiment  was  repeated  on  a  second  lot  of 
three  rabbits,  one  of  which  died  in  thirty  hours.  Culture  showed 
Bacillus  i}ifluenzse  as  well  as  the  small  Gram-positive  diplococcus.  The 
other  two  died — one  in  forty  hours,  the  other  in  seventy-two  hours. 

My  next  animal  experiment  was  to  test  the  virulence  of  each  of 
these  two  organisms.  They  were  cultivated  in  pure  culture  and  sus- 
pensions were  made    similar  to  the  above.       Five-minim    doses  were 
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given  to  six  rabbits,  three  receiving  the  small  Gram-positive  diplo- 
coccus,  the  other  three  Bacillus  injiuenzw.  Those  receiving  the  small 
Gram-positive  diplococcus  all  died  within  seventy-two  hours.  Post- 
mortem findings  were  much  the  same  as  in  the  animals  receiving  the 
mixed  cultures.  Those  receiving  Bacillus  influenza;  showed  no  apparent 
change.  This  convinced  me  that  Bacillus  infiuenzac  played  no  part  in 
the  infection  in  animal  experiment. 

A  third  lot  of  four  rabbits  received  5  minims  of  a  suspension  of  dead 
small  Gram -positive  diplococci,  which  were  killed  in  the  water  bath  at 
58-  C.  for  one  hour.  Seventy-two  hours  later  they  received  5  minims 
of  the  living  suspension  of  the  same  organism.  All  were  living  after 
twelve  days'  observation.  Thinking  at  the  time  that  the  virulence  had 
run  out,  as  this  particular  culture  had  been  subcultured  daily  for  fourteen 
days,  I  repeated  this  experiment  with  six  other  rabbits,  half  receiving 
the  living  and  the  other  half  the  killed  organism.  To  my  surprise, 
two  receiving  the  living  organism  died  within  thirty-six  hours,  showing 
a  well-marked  pleurisy  and  areas  of  consolidation  in  the  lungs.  The 
third  .one  lived  for  ninety  hours,  post  mortem  showing  the  same  as  the 
other  two,  except  for  one  small  portion  of  a  lobe  showing  a  grey 
coloured  wedge-shaped  consolidation  much  like  a  pysemic  infarct. 
The  animals  receiving  the  dead  organism  were  given  5  minims  of 
the  living  suspension  on  the  third  day.     All  these  animals  are  living. 

Other  experimental  inoculations  were  tried  on  six  guinea-pigs  and 
six  mice.  All  proved  immune  in  5 -minim  doses  into  the  chest  cavity, 
with  the  exception  of  one  mouse  which  died  in  forty-eight  hours.  The 
post-mortem  showed  the  chest  cavity  full  of  a  dirty  clay-coloured 
fluid,  and  recent  pleural  adhesions.  Cultures  made  from  the  pleural 
fluid  showed  a  small  Gram-positive  diplococcus  and  a  motile  bacillus 
resembling  Bacillus  coli. 

Broth  cultures  of  the  small  Gram-positive  diplococcus  were  tried  on 
other  mice  and  guinea-pigs  in  5-minim  doses,  which  failed  to  kill.  The 
streptococcus  in  small  chains  failed  to  kill  rabbits,  mice  and  guinea- 
pigs  in  5-minim  doses.  One  of  the  mice  died  on  the  eighth  day ;  no 
morbid  change  was  noticed. 

Peritoneal  fluid  from  rabbits  dying  from  inoculation  with  the  small 
Gram-positive  diplococcus  was  inoculated  into  the  chest  cavity  of 
rabbits  immunized  against  this  organism,  with  no  apparent  eftect. 
Non-immunized  rabbits  receiving  the  same  dose  of  the  same  fluid 
died  in  twenty  hours.  Post-mortem  examination  showed  a  fair 
increase  in  the  peritoneal  fluid  and  the  pleura  distinctly  congested. 
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Filtrates  from  heart's  blood,  spleen,  lung  and  sputum  were  also 
tested  out.  The  filter  used  was  a  Berkefeld.  Rabbits  were  given 
the  filtrates  in  various  doses.  Six  half-grown  rabbits  were  used,  all 
receiving  from  1"5  to  4  c.c.  into  the  belly  cavity.  Observation  showed 
very  little  change,  except  for  a  slight  roughening  of  the  fur,  and  a  slight 
rise  in  temperature  during  the  first  twelve  hours.  In  twenty-four 
hours  the  temperature  was  normal,  and  all  had  their  usual  appetites. 
One  animal,  which  died  after  seventy-two  hours,  showed  post  mortem 
an  extensive  venous  congestion  of  the  peritoneum,  especially  marked  on 
the  serous  coat  of  the  caecum,  a  slight  excess  of  peritoneal  fluid  and  a 
few  tags  of  fibrin.  Cultures  made  from  the  peritoneal  fluid  yielded  a 
pure  growth  of  the  small  Gram-positive  diplococcus.  This  may  be 
due  to  the  fact  that  the  filters  used  were  new  and  leakage  may  have 
occurred,  or  too  great  a  pressure  may  have  been  used  in  the  filtering. 

The  agglutination  reaction  w^as  not  very  marked.  Five  bloods  were 
obtained  from  advanced  and  convalescent  patients.  These  sera  gave  a 
very  weak  reaction  with  the  small  Gram-positive  diplococcus,  the 
highest  being  not  above  a  1  in  25  dilution,  and  the  lowest  a  1  in  10 
dilution.  The  normal  serum  used  as  controls  would  only  agglutinate 
as  high  as  1  in  10  dilution.  Serum  from  immunized  animals  reacted 
in  1  in  20  dilutions.  The  control  normal  animal  serum  gave  practi- 
cally the  same  results.  Three  types  of  the  known  sera  for  pneumo- 
coccus  used  in  the  Rockefeller  Institute,  New  York,  were  tested.  None 
showed  a  reaction  above  a  1  in  10  dilution. 

Characteristics  of  the  Small  Gram-positive  Diplococcus  :  (a)  Mor- 
phology. —  Smaller  than  the  pneumococcus  on  primary  cultures. 
After  sub-culture  several  times  it  becomes  quite  pleomorphic — some 
forms  are  rounded,  some  lancet-shaped,  some  oval,  and  in  liquid 
medium  short  chains  are  formed.  A  fair  number  are  larger  than 
the  pneumococcus. 

{b)  Staining. — It  stains  with  all  the  laboratory  aniline  colours, 
but  best  with  dilute  aqueous  of  fuchsin.  Gram-stained  preparations 
showed  a  fair  number  taking  up  the  counter-stain.  Direct  smears 
from  exudate  showed  a  halo  or  capsule. 

(c)  Biology. — The  best  medium  for  its  growth  is  neutral  blood  agar 
or  neutral  blood  broth.  Dead  staphylococcus  added  to  the  medium 
stimulates  the  growth.  The  colonies  of  the  primary  culture  are  \ery 
often  small  "  pin-point."  When  growing  with  other  organisms  it 
is  seen  along  the  borders  of  the  streak.  Colonies  of  the  cultures 
transplanted  for  twenty-five  days  were  as  large  as  a  pin-head,  widely 
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separated  and  semi-transparent.  The  cultures,  if  sown  too  heavily, 
appear  as  a  semi-transparent  film  with  a  slight  sagittal  border.  It 
grows  poorly  on  ordinary  agar,  the  colonies  being  just  visible  to  the 
naked  eye.  In  ordinary  bouillon  it  shows  a  flocculent  growth  at  the 
bottom  of  the  tube.  It  only  slightly  haemolyses  solid  media.  Grown  in 
fermentation  tubes  containing  any  of  the  following  sugars — galactose, 
dextrose,  Isevulose,  maltose,  saccharose — and  a  little  human  blood,  no 
gas  is  formed  and  it  gives  acid  reaction.  No  acid  in  mannite,  or  dextrin 
or  glycerine.  There  is  slight  coagulation  in  litmus  milk.  It  exerts 
reciprocal  and  exliilarating  action  on  the  growth  and  life  of  Bacillus 
influenza'.  I  have  demonstrated  this  by  subculturing  these  two  organ- 
isms together  as  many  as  twelve  times.  My  experience  has  been  that 
Bacillus  influenzso  dies  out  very  quickly  after  the  third  or  fourth 
subculture    alone. 

In  conclusion  I  would  say  that  the  small  Gram-positive  diplococcus 
proved  to  be  very  virulent  in  animal  experiments  ;  it  was  the  [)re- 
dominating  organism  and  must  be  regarded  as  of  aetiological  significance 
especially  in  pneumonia  supervening  on  influenza.  On  account  of  the 
large  number  of  cases  showing  Bacillus  infiiienza'  it  is  probable  that 
the  initial  infection  of  the  upper  air  passages  is  due  to  Bacillus  injiuenzn' 
and  the  graver  complications  due  to  the  small  Gram-positive  diplo- 
coccus superimposed.  I  look  upon  the  small  Gram-positive  diplococcus 
as  an  intermediate  type  between  the  pneumococcus  and  streptococcus. 
It  differs  from  both  in  animal  experimental  inoculations.  It  did  not 
agglutinate  the  three  types  of  pneumococcus  serum  in  a  higher  dilution 
than  1  in  10 ;  it  was  the  only  organism  found  in  pure  culture  in  cases 
studied  by  me.  I  am  satisfied  from  animal  experiments  that  a  vaccine 
prepared  from  it  proves  of  prophylactic  value. 


Captain  Hallows,  K.A.M.C. 

In  June,  1918,  at  Aldershot,  we  dealt  with  a  large  number  of  mild 
cases.  The  patients  complained  of  sore  throat  and  pain  in  the  chest, 
and  a  few  of  these  developed  pleural  effusions.  In  these  cases  I  found 
what  I  termed  a  diplostreptococcus.  The  most  characteristic  feature  of 
that  organism  to  me  was  its  pleomorphism.  I  subcultured  it  very 
carefully,  and  made  slides  of  twelve  different  colonies;  in  every  instance 
I  found  pleomorphism  very  evident.  Next  came  the  more  serious  type 
of  this  influenza  epidemic,  which  started  in  September,  and  since  then 
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one  has  been  overwhelmed  with  material.  I  have  been  working  on  it 
practically  alone,  except  for  the  help  of  Lieutenant-Colonel  French, 
who  enabled  me  to  get  post-mortem  material  for  bacteriological  exami- 
nation. In  the  June  epidemic,  as  the  sore  throat  and  tracheal  pain 
were  the  only  symptoms  complained»of,  I  took  a  certain  number  of 
"West  swabs  of  the  posterior  nares,  and  got  the  Bacillus  influenzae  in 
roughly  50  per  cent.  To  turn  to  the  more  serious  epidemic,  I  have 
again  encountered  the  diplostreptococcus.  I  examined  thirty-five  or 
forty  cases  post  mortem  very  carefully  wdth  Colonel  French's  help, 
that  is  to  say,  I  took  cultures  from  the  spleen,  blood,  kidneys,  the 
internal  ear,  sphenoidal  sinuses,  and  from  any  other  local  lesions  which 
presented  themselves.  In  the  majority  of  cases  I  obtained  a  positive 
culture  from  the  heart  blood,  and  these  cultures  were  usually  a  diplo- 
streptococcus, in  a  few  cases  the  pneumococcus  or  Streptococcus 
pyogenes  longus,  and  in  fewer  still  both  the  pneumococcus  and  the 
diplostreptococcus.  In  the  case  of  the  spleen  there  were  fewer  cases 
in  which  one  grew  the  diplostreptococcus  or  other  organisms.  In 
15  per  cent,  of  cases  only  have  I  got  a  growth  from  the  spleen.  From 
the  kidneys  I  have  not  obtained  a  growth  on  culture  on  any  occasion, 
nor  in  the  urine,  although  in  all  cases  examined  I  found  albumin 
ranging  from  0"4  to  0'0'2  per  cent.,  and  all  these  cases  show^ed  either 
casts  or  transitional  epithelial  cells.  Again,  with  regard  to  this  diplo- 
streptococcus, I  think  this  is  the  organism  of  which  some  speakers  have 
been  telling  us  to-night.  Is  it  merely  a  pleomorphic  form  of  a  pneumo- 
coccus or  a  pleomorphic  form  of  another  streptococcus,  such  as  the 
Streptococcus  pyogenes  '?  At  first  I  was  inclined  to  think  that  it  was  the 
former,  but  on  the  other  hand,  these  organisms,  in  addition  to  other 
points  of  difference,  were  usually  hgemolytic,  while  the  pneumococcus  is 
generally  regarded  as  not  being  so.  Therefore  I  was  rather  driven 
to  regard  it  as  being  streptococcic,  and  the  question  was  whether  it 
was  a  pathogenic  streptococcus  or  some  milder  form.  I  think  it  must 
be  regarded  as  a  pathogenic  streptococcus.  From  lack  of  adequate 
facilities  I  was  unable  to  carry  out  any  animal  experiments  by  which 
definite  results  would  have  been  obtained.  We  are  dealing  here, 
probably,  with  one  of  the  causative  organisms  of  the  complications  in 
the  disease — I  would  not  say  the  primary  cause  of  the  disease,  because 
I  believe  the  Bacillus  influenzas  plays  a  very  important  part  in  that 
respect.  These  complications  we  regard  as  largely  septicaemic  in 
origin,  and  apparently  this  diplostreptococcus  gives  rise,  with  the 
pneumococcus    and  other   streptococci,  to  the   different   complications. 
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such  as  confluent  broncho-pneumonia,  pulmonary  oedema,  and  capillary 
bronchitis.  The  evidence  for  this  diplostreptococcus  being  septicfpmic  is 
fairly  well  established,  as  it  is  grown  from  the  heart's  blood  and  from 
the  spleen  and  lung  and  many  other  parts  of  the  body.  In  some  cases 
a  very  definite  collection  of  pus  was  found  in  the  sphenoidal  sinus  ;  the 
culture  obtained  therefrom  yielded  the  Bacillus  influenzn'  in  some 
instances,  and  in  others  the  diplostreptococcus,  pneumococcus  and 
Streptococcus  longus.  I  think  that  the  initial  affection  is  due  to  the 
Bacillus  injiuenzse,  but  the  diplostreptococcus,  the  pneumococcus  or 
streptococcus  may  give  rise  to  a  secondary  infection,  and  it  may  be 
in  the  sphenoidal  sinus  or  in  the  ethmoidal  cells  that  these  secondary 
organisms  become  septicemic  and  give  rise  to  other  pathological  con- 
ditions in  the  body.  The  lung  condition  seems  to  be  largely  secondary 
to  the  general  septicaemia. 

I  have  examined  the  blood  in  a  good  many  cases  with  a  view  to  the 
leucocyte  count.  I  selected  ten  cases,  some  severe,  some  moribund,  and 
some  who  were  only  slightly  affected,  and  found  that  the  total  leucocytes 
ranged  in  all  these  cases  from  between  3,500  to  6,800.  The  lowest 
counts  were  from  the  most  severe  cases,  but  the  highest  count  of  the 
series  was  from  a  patient  with  marked  purulent  sputum.  With  regard 
to  blood  cultures  taken  during  life  I  there  again  selected  ten  men,  some 
moribund,  and  all  severe  cases.  In  only  one  case  did  I  get  any  growth, 
and  this  was  the  pneumococcus.  To  return  to  this  diplostreptococcus, 
I  agree  with  what  Major  Little  said  about  the  sugar  reactions.  I  put 
something  like  forty  cultures  of  diplostreptococci  isolated  from  different 
cases  through  sugar  media;  no  fermentation  of  lactose  orinulin  was 
obtained,,  but  dextrose  is  turned  acid,  mannite  is  not  acted  on,  while  in 
litmus  milk  a  very  definite  clot  is  formed  with  very  slight  acidity,  but 
very  dense  and  firm,  falling  to  the  bottom  of  the  tube. 

To  sum  up  then,  it  seems  most  reasonable  to  suppose  that  the  Bacillus 
injiuenzse  causes  a  primary  infection,  and  in  doing  so  prepares  the  way 
for  a  secondary  infection  by  the  pneumococcus,  Streptococcus  pyogenes 
longus  or  the  diplostreptococcus :  these  organisms  may  then  cause 
a  septicaemia.  The  identity  of  the  diplostreptococcus  is  as  yet  un- 
determined, but  investigations  are  proceeding  with  a  view  to  determining 
its  relation  with  the  pneumococcus  and  pathogenic  streptococci. 
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Surgeon-Lieutenant  G.  Eoche  Lynch,  E.X. 

I  wish  to  describe  the  bacteriological  findings  of  a  very  serious 
epidemic  of  influenza  which  occurred  at  one  of  the  great  Naval 
depots  in  October,  1918.  In  my  opinion  this  epidemic  was  primarily 
an  infection  of  Bacillus  influenzae,  or  Pfeiffer's  bacillus,  which  was 
complicated  by  secondary  infection  chiefly  of  the  streptococcus  and  of 
the  pneumococcus,  causing  respiratory  diseases,  empyema,  and  in  some 
cases  pericarditis.  Clinically  this  is  borne  out  by  the  fact  that  many 
patients  went  sick  with  acute  catarrhal  symptoms  which  after  a  few 
days  got  well,  the  temperature  dropping  to  normal,  &c.,  or  else  after 
a  short  apyrexial  period  had  a  fresh  rise  in  temperature  with  pulmonary 
symptoms.  Of  course  in  the  majority  of  cases  it  was  not  possible  to 
make  this  distinction. 

At  first,  owing  to  suitable  media  not  being  at  hand,  I  was  unable  to 
isolate  Bacillus  influents;,  but  later  on  I  was  able  to  isolate  it  in  several 
cases  from  sputa  and  in  one  case  from  the  lung  post  mortem,  further  in 
numerous  other  sputa,  bronchial  exudates,  and  pus  from  lungs,  I  found 
an  organism  having  the  morphological  characteristics  of  the  influenza 
bacillus. 

Post-mortem  Findings. — Thirteen  post-mortems  were  made.  All 
showed  pneumonia  or  broncho-pneumonia,  two  showed  abscess  of  lung, 
eight  empyemata,  two  pericarditis,  and  one  jaundice,  probably  toxic  in 
origin.  The  post-mortem  appearance  suggested  that  almost  all  would 
have  developed  empyemata  had  they  lived. 

Bacteriology  of  the  Post-mortems. — I  isolated  streptococci  eight 
times,  Bacillus  influenzse  once.  Micrococcus  catarrlialis  once,  pneumo- 
coccus once.  With  the  exception  of  two  streptococci  and  Bacillus 
injiuenzae  all  the  above  were  from  the  empyemata  and  in  both  the  cases 
of  pericarditis  streptococci  were  also  found. 

Of  thirty-eight  blood  cultures  on  patients  with  respiratory  compli- 
cations, seven  showed  streptococci,  and  one  pneumococci.  Of  nine 
ante-mortem  pleural  effusions  examined,  eight  contained  streptococci 
and  one  was  doubtful.  The  streptococci  from  the  various  sources 
appeared  in  the  main  to  be  similar,  consisting  of  short  chains  capable 
of  haemolysing  blood  rapidly,  and  in  some  cases  the  cocci  showed 
indifferent  tenacity  to  Gram's  stain.  Sugar  reactions,  as  far  as  could 
be  done,  suggested  the  same  type  of  streptococcus  throughout. 

During  this  epidemic,  I  have  not  found  the  meningococcus  except 
in  the  cerebro-spinal  fluid  of  certain  cerebro-spinal  meningitis  cases. 
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Major  T.  A.  Malloch,  C.A.M.C. 

Bacteriology  of  Fatal  Cases. 

At  a  base  hospital  in  France  we  have  had  two  groups  of  fatal  cases. 
First,  nine  sporadic  or  endemic  ones  in  the  course  of  the  year  1917. 
Broadly  speaking,  both  clinically  and  pathologically,  these  cases  were 
examples  of  acute  purulent  bronchitis,  there  being,  generally,  very  few 
associated  patches  of  broncho-pneumonia.  Major  L.  J.  Khea  and  I 
isolated  Pfeiffer's  bacillus  in  pure  culture  from  the  greyish  beads  of 
muco-pus  in  the  terminal  bronchi  of  all  these  cases.  Higher  up  in 
the  bronchial  tree  the  exudate  changed  in  character  and  became  greenish 
yellow  in  colour,  and  though  Pfeiffer's  bacillus  was  by  far  and  away  the 
predominating  micro-organism,  pneumococci,  staphylococci,  and  Micro- 
coccus catarrhalis  were  also  found.  Smears  of  the  sputum — nummular 
tenacious  greenish  pellets — showed  also  this  association  of  a  few  other 
organisms  with  Bacillus  injiuenzx.  In  two  of  these  nine  fatal  cases 
acute  endocarditis  was  found,  and  from  the  centre  of  the  vegetations 
Bacillus  influenzse  was  obtained  in  pure  culture,  and,  once,  this  micro- 
organism was  grown  from  the  heart's  blood  post  mortem.  In  contrast 
with  this  group,  there  were  eleven  fatal  epidemic  cases  of  broncho- 
pneumonia in  June  and  July,  1918,  and  during  the  past  six  weeks 
forty-seven  fatal  cases  have  been  examined  bacteriologically. 

Bacteriological  Eesults.  —  The  most  outstanding  feature  of  the 
bacteriological  work  is  the  almost  constant  isolation  of  Bacillus 
injiuenzm  whenever  the  necessary  time  and  care  can  be  given  to  the 
examination.  In  eight  out  of  eleven  cases  examined  in  June  and  July, 
1918,  Bacillus  influenza;  was  isolated.  In  the  present  epidemic,  out 
of  forty-seven  cases  examined  bacteriologically,  in  thirty-six  cases  it  has 
been  isolated  from  the  lungs,  and  examined  in  pure  culture.  In  two 
other  cases  typical  colonies  and  smears  have  indicated  its  presence,  and 
in  one  more  case  we  failed  to  get  it  from  the  lung,  but  isolated  it  froui 
the  heart's  blood.  In  the  remaining  eight  cases  the  examination  is 
incomplete  at  the  moment  of  writing,  but  it  is  certain  that  in  at  least 
most  of  these  the  organism  is  present.  So  it  may  safely  be  said 
that  this  bacillus  is  universally  present  in  the  cases  of  pneumonia  in 
the  present  epidemic.  We  select  for  preference  one  of  the  white  drops 
or  plugs  of  muco-pus  which  can  be  squeezed  from  the  bronchioles. 
Smears  from  this  material  often  show  an  enormous  number  of  fine 
Gram-negative    polar-staining    bacilli,   in    some    cases   with   no   other 
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organisms,  and  the  plates  may  present  a  profuse  confluent  growth 
of  this  organism  with  not  more  than  a  dozen  other  colonies  on  the 
whole  plate.  Where  the  muco-purulent  material  cannot  be  obtained, 
and  where  secondary  infection  is  extensive,  there  may  be  great  difficulty 
in  isolating  the  organism,  but  with  care  and  patience  a  few  typical 
colonies  can  be  found.  We  use  for  the  origmal  platmg  agar,  to  which 
fresh  citrated  blood  has  been  added.  The  fresh  blood  has  the  advantage 
that  streptococcus  and  pneumococcus  colonies  are  easily  distinguished 
by  the  changes  they  produce  in  the  blood.  For  subculture  we  use 
Matthews'  trypsinized  blood  agar,  which  gives  a  much  better  growth 
of  Bacillus  injiuenza'.  than  the  fresh  blood.  The  colonies  are  like  fine 
discrete  transparent  dew-drops,  and  produce  no  change  in  the  sur- 
rounding medium. 

Of  the  other  organisms  found,  in  forty  cases  where  the  examination 
is  complete,  thirty  cases  or  75  per  cent,  have  yielded  staphylococcus, 
nearly  always  aureus.  Nineteen  cases  or  47  per  cent,  have  yielded 
pneumococcus,  and  eight  cases  organisms  as  yet  undetermined,  either 
pneumococcus  or  streptococcus.  Nine  cases  have  yielded  Streptococcus 
viridans  not  fermenting  inulin,  and  three  cases  have  given  haemolytic 
streptococcus.  Staphylococcus  seemed  to  be  more  abundant  in  the 
cases  showing  definite  peribronchial  abscess  formation.  The  diagnosis 
of  pneumococcus  was  made  from  the  presence  of  capsules  and  the 
fermentation  of  inulin.  In  the  numbers  given,  three  or  four  organisms 
of  the  Streptococcus  mucosus  type  are  included,  and  in  these  cases  the 
lungs  showed  a  very  copious  mucoid  exudate  from  the  cut  surface  of  the 
massive  lobular  pneumonia.  Organisms  of  the  pneumococcus-strepto- 
coccus  group  appeared  to  occur  with  definitely  greater  frequency  in  the 
cases  showing  diffuse  pneumonia  either  of  the  lobular  or  oedematous 
congested  type.  Thus,  of  tw^enty-five  cases  showing  definite  lobular 
pneumonia,  nineteen  yielded  either  a  Streptococcus  viridans  or  pneumo- 
coccus. In  nine  outspoken  cases  of  the  diffuse  congested  type  of 
short  duration,  pneumococcus  or  Streptococcus  viridans  was  present 
in  eight,  and  a  haemolytic  streptococcus  in  two,  once  in  predominant 
numbers. 

Cultures  from  the  heart's  blood  at  autopsy  were  taken  in  thirty-two 
cases,  tw^o  of  which  yielded  Bacillus  influenzae  in  pure  culture,  and  in 
three  others  its  presence  was  probable,  although  it  was  not  isolated. 
Four  cases  yielded  pneumococcus,  four  pneumococcus  or  streptococcus, 
not  yet  determined,  one  yielded  a  Streptococcus  viridans,  two  yielded 
a  haemolytic  streptococcus  and  six  staphylococcus. 
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As  regards  the  role  played  by  the  various  organisms  found  in  the 
production  of  the  different  lesions,  and  of  the  relation  of  these  organisms 
to  the  epidemic  as  a  whole,  we  agree  almost  entirely  with  Keegan,  who 
described  his  results  in  the  Journal  of  the  American  Medical  Association 
for  September  28, 1918,  in  a  paper  entitled  "  The  Pandemic  of  Influ- 
enza." Like  him  we  found  the  Streptococcus  hivmohjticus  relatively 
infrequently. 

We  believe  that  Pfeiffer's  bacillus  must  be  regarded  as  causing  the 
original  infection  either  alone  or  in  association  with  other  organisms, 
and  as  such  must  be  considered  as  the  real  causative  agent  of  the 
epidemic.  Its  constant  occurrence  in  practically  every  case  examined 
as  compared  with  the  varying  nature  of  the  accompanying  flora  seems 
to  establish  it  in  this  position.  We  think,  also,  that  its  action  is  chiefly 
confined  to  the  production  of  lesions  of  the  trachea  and  bronchial 
systems,  although  we  have  also  obtained  it  constantly,  though  in  smaller 
numbers,  from  the  diffuse  lesions.  We  may  mention  one  case,  how- 
ever, showing  massive  lobular  pneumonia,  in  which  a  specimen  taken 
at  random  from  the  solid  mass  yielded  a  luxuriant  and  practically  pure 
growth  of  Bacillus  influenzae.  This  suggests  that  this  organism  may 
also  cause  diffuse  pneumonic  lesions.  The  staphylococcus  seems  to 
play  a  part  in  the  production  of  the  peribronchial  abscesses.  Pneumo- 
cocci  were  found  most  abundantly  in  smears  and  cultures  from  the 
diffuse  lesions,  particularly  the  acute  type,  with  extensive  congestion 
and  oedema.  Hsemolytic  streptococci,  which  seem  to  have  played  such 
a  leading  part  in  the  pneumonias  following  measles  amongst  American 
troops,  have  been  found  in  only  three  of  our  cases. 

While,  holding  firmly  that  Pfeiffer's  bacillus  must  be  regarded  as 
the  original  causative  agent  of  the  epidemic,  we  think  that  the  patho- 
logical lesions  with  their  bacteriological  data,  and  also  to  a  large  extent 
what  we  have  observed  and  heard  of  the  spread  of  the  disease  in  its 
simple  type  and  in  its  pneumonic  type,  point  to  the  fatal  condition 
being  essentially  a  contagious  pneumonia  due  to  a  variety  of  pneumo- 
cocci  and  streptococci  affecting  patients  already  infected  with  Bacillus 
influenzcS. 

Morbid  Anatomy  and  Histology  of  the  Lungs. 

There  have  been  at  a  base  hospital  in  France  two  groups  of  fatal 
cases  to  compare  and  to  contrast.  First,  nine  sporadic  or  endemic 
cases  which  occurred  in  the  course  of  1917,  and,  secondly,  some  twelve 
to   fifteen  cases  which  died  in  June  or  July,  1918,  and  together  with 
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these,  fifty-five  fatal  cases  autopsied  in  the  last  six  weeks.  In  the  first 
group  studied  clinically  and  pathologically  by  Major  L.  J.  Ehea  and 
myself,  after  death  and  during  life,  the  picture  was  one  of  a  universal 
acute  purulent  bronchitis  with  only  small  patches  of  broncho- 
pneumonia about  the  fine  tubules.  The  lungs  were  otherwise  air 
holding,  and  not  until  the  organs  were  very  carefully  examined  was 
the  extent  of  the  lesion  obvious.  The  gross  picture  is  extremely  char- 
acteristic ;  on  squeezing  the  sectioned  lungs,  fine  greyish- white  drops 
of  muco-pus  appeared  everywhere  at  the  mouths  of  the  fine  bronchioles, 
which  up  to  that  time  had  been  invisible.  Microscopically,  besides  the 
acute  bronchiolitis,  purulent  exudate  filling  the  lumen  and  destruction  of 
the  living  epithelium,  there  were  seen  numerous  very  small  peri- 
bronchial abscesses  resulting  from  the  destruction  of  the  wall  of  the 
bronchiole.  In  two  cases  there  was  acute  endocarditis  due  to 
Bacillus  influenzae. 

In  the  second  group  of  cases,  the  majority  of  the  necropsies  have 
been  done  by  Major  W.  H.  Tytler  and  Captain  E.  M.  Janes  of  the 
Canadian  Army  Medical  Corps,  and  I  have  merely  had  the  clinical  care 
of  most  of  these  cases. 

The  picture  in  the  second  group  of  cases  is  much  more  complex,  and 
many  processes  are  responsible  for  the  various  lesions  seen.  However, 
purulent  bronchitis  has  been  outspoken  in  forty  of  the  last  fifty-five 
cases,  and  indefinite  or  absent  in  fifteen. 

Peribronchial  abscesses  evident  in  the  gross,  were  present  in  twenty- 
one  cases,  and  nodular  patches  of  interstitial  pneumonia  (as  described  by 
MacCallum  and  Cole)  in  thirty-three.  The  peribronchial  abscesses 
may  be  seen  as  isolated  white  spots  of  1  to  3  mm.  in  diameter,  and 
more  often  in  clusters.  They  are  found  scattered  throughout  air- 
holding  tissue,  or  in  relation  to  areas  of  broncho-pneumonia.  Micro- 
scopically, the  bronchiole  and  its  surrounding  tissue  are  converted  into 
an  abscess  bordered  by  pneumonic  alveoli.  Three  cases  showed  larger 
abscesses,  which  were  thought  to  be  due  to  a  conglomeration  of  small 
ones,  but  histological  evidence  shows  that  at  least  some  of  these  are 
really  the  result  of  infarction  caused  by  inflammatory  occlusion  of 
vessels.  These  larger  abscesses  may  measure  1  to  2  cm.  in  diameter, 
and  their  formation  may  show  itself  clinically  in  the  sputum,  when  this 
changes  from  a  nummular  green  tenacious  character  to  a  thick  brick-red- 
purulent  kind.  The  intense  vascular  reaction  recalls  the  appearances 
seen  in  lung  infarcts  in  staphylococcus  pyaemia,  and  we  have  found  this 
organism  in  these  abscesses  occurring  in  our  epidemic  influenzal  cases. 


The  Boyal  Society  oj   'Medicine  49 

Microscopically,    there    is    a  very  diffuse    necrosis  with    little    cellular 
exudate. 

The  hroncho-pneumonia  seems  to  be  the  same  as  that  which  was 
described  by  W.  G.  MacCallum  among  American  troops  after  measles 
as  "  interstitial  pneumonia."  This  is  an  apt  term,  for  both  in  the  gross 
and  microscopically,  it  is  evidently  due  to  an  extension  of  infection 
through  the  bronchial  wall  to  the  surrounding  lung  tissue,  not  an 
infection  of  the  alveoli  by  way  of  the  natural  air  passages.  This  lesion 
may  occur  as  small  areas  scattered  indiscriminately  throughout  the  lung 
tissue,  recalling  the  appearance  of  a  tuberculous  broncho-pneumonia,  or 
more  commonly,  as  well  defined  wedge-shaped  masses  with  the  base 
to  the  pleural  surface,  and  showing  extensive  formation  of  fine 
abscess  cavities. 

Xodular  patches  of  interstitial  broncho-pneumonia  were  found 
thirty-three  times.  Microscopically  the  peribronchial  connective  tissue 
contains  numerous  dilated  blood-vessels,  and  occasionally  a  definite 
ha^morrhagic  process.  There  is  profuse  lymphocytic  and  leucocytic 
infiltration,  and  the  surrounding  alveoli  are  filled  with  purulent  and 
fibrinous  exudate.  Later  on  the  alveoli  may  be  found  to  contain  a 
considerable  proportion  of  mononuclear  cells — desquamated  alveolar 
epithelium. 

Bronchiectasis  may  occur  before  death  in  some  cases  of  longer 
duration — one  case  died  on  the  seventeenth  day. 

Diffuse  Lesions. — Lobular  pneumonia,  present  in  thirty-one  cases, 
may  comprise  a  single  lobule,  a  group  of  them,  or  even  those  forming  a 
third  to  the  whole  of  a  lobe.  The  tissue  is  swollen,  firm,  and  grey  on 
section,  with  a  definitely  granular  surface,  the  borders  of  the  lobules 
remaining  distinct.  In  some  cases  a  combination  of  the  bronchial  and 
lobular  process  is  seen.  Abscesses  and  cavity  formation  are  common 
in  this  lobular  pneumonia,  pointing  to  the  presence  of  an  interstitial 
infection  as  well.  The  lobular  pneumonia  microscopically  shows  much 
less  fibrin  than  would  be  expected. 

Diffuse  Congested  and  (Edematous  Type. — Twelve  of  the  fifty-five 
cases  have  shown  this  and  little  purulent  bronchitis.  There  is  con- 
gestion with  oedema  of  the  lung  tissue,  either  localized  or  diffuse,  and 
probably  this  type  often  represents  a  pneumonic  process.  There  was 
a  distinct  group  of  cases  in  which  death  occurred  after  a  comparatively 
short  illness.  The  tissue  sinks  in  water  and  is  almost  airless.  A  thick 
bloody  fluid,  not  pus,  exudes  on  pressure,  and  in  the  late  stages  we 
believe  it  represents  a  true   pneumonic  process.     Microscopically,  the 
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luncrs  show  extensive  oedema,  hsemorrhagic  exudate,  and,  usually, 
scattered  leucocytes  in  varying  numbers,  and  also  localized  areas 
of   greater  leucocytic  concentration. 

Collapse  of  small  areas  on  the  anterior  borders  of  lobes  was  very 
common  in  the  1917  cases.  It  followed  the  plugging  of  small 
bronchioles.  Broncho-pneumonia  was  generally  present,  and  some- 
times a  dilated  bronchiole  full  of  pus.  In  this  epidemic  it  was 
present  eleven  times. 

Pleural  Effusion. — In  eighteen  cases  this  varied  from  100  to 
1,000  c.c.  in  amount  and  was  non-purulent.  In  fifteen  cases  in  which 
the  effusion  was  double,  it  was  purulent  on  one  side,  and  varied  from 
slight  turbidity  to  definite  empyema  formation,  with  thick  fibrino- 
purulent  exudate  on  the  pleural  surface.  Fibrinous  non-purulent 
exudate  was  present  as  patches  or  diffuse,  and  occurred  twenty-seven 
times. 


Captain  J.  G.  Hopkixs,  M.C,  U.S.A. 

Bacteriology. 

(1)  The  picture  of  the  outbreak  among  the  United  States  troops  in 
England  was  rather  clear  cut,  for  the  reason  that  the  earlier  cases 
all  came  from  one  transport.  These  men  were  taken  sick  on  board,  or 
shortly  after  landing,  and  there  can  be  little  doubt  on  epidemiological 
grounds  that  the  infection  was  the  same  in  all  cases  at  the  outset. 
They  were  distributed  among  a  number  of  our  hospitals.  The  fatal 
cases  which  came  to  necropsy  showed  a  varied  picture  anatomically, 
and  various  micro-organisms  were  recovered  from  the  pneumonic 
lungs.  This  varied  rather  strikingly  from  hospital  to  hospital.  For 
example,  at  Base  Hospital  No.  29,  Major  Williams  recovered  pneumo- 
coccus,  type  4,  from  the  lungs  of  every  case  which  came  to  autopsy, 
while  at  Base  Hospital  No.  33,  Lieutenant  Simmons  found  hsemolytic 
streptococci  in  over  .50  per  cent,  of  the  cases  examined.  At  other 
hospitals,  Staphylococcus  aureus  and  pneumococci  of  other  groups  were 
also  met  with  in  a  number  of  cases  and  in  two  instances  the  meningo- 
coccus was  recovered  from  the  lung,  once  in  pure  culture  and  once 
mixed  with  an  influenza-like  bacillus.  When  we  consider  that  all  these 
cases  fell  ill  at  about  the  same  time  and  were  apparently  infected  one 
from  the  other,  we  are  forced  to  the  conclusion  that  these  organisms, 
while  they  may  have  been  responsible  for  the  fatal  terminations,  were 
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secondary  invaders.  The  prevalence  of  a  certain  type  of  this  secondary 
infection  at  certain  hospitals  suggests  that  the  secondary  infection 
probably  occurred  after  admission  to  hospital.  The  results  of  several 
of  these  groups  of  autopsy  examinations  are  summarized  in  Table  I 
and  Table  II. 

(2)  It  will  be  noted  that  in  the  earliest  series  of  cultures  which 
were  made  at  the  Base  Laboratory  an  organism  which  we  have  called 
the  influenza  bacillus  was  found  in  the  majority  of  cases,  and  in  several 
instances  was  recovered  from  the  heart's  blood  or  spleen.  In  the 
latter  part  of  the  epidemic  this  organism  was  recovered  somewhat 
less  frequently.  However,  a  suggestive  observation  was  made  by 
Lieutenant  Simmons  to  the  effect  that  if  cultures  were  taken  from 
the  most  recently  involved  portions  of  the  lung  they  showed  Pfeiffer's 
bacillus  in  pure  culture,  whereas  in  the  older  foci  pyogenic  cocci  were 
found,  either  pure  or  mixed  with  a  few  colonies  of  Bacillus  iujlueuza'. 

(3)  These  data  left  us  in  some  doubt  as  to  whether  the  influenza 
bacillus  was  also  a  secondary  invader,  or  was  the  cause  of  the  original 
infection. 

(4)  In  order  to  obtain  further  light  on  the  nature  of  the  original 
infection,  a  series  of  thirty-two  cases  from  this  same  transport,  only 
two  of  which  showed  signs  of  pneumonia,  were  studied  during  life  by 
Lieutenant  Stauffer.  Sputum  obtained  at  the  bedside  was  washed  and 
immediately  injected  into  a  mouse  and  also  plated  on  blood  agar.  The 
results  are  seen  in  Table  III,  which  shows  that  the  influenza  bacillus 
was  obtained  from  the  majority  but  not  from  all  of  the  cases.  The 
influenza  bacillus  was  frequently  obtained  from  the  heart's  blood  of 
the  mouse  after  death,  and  the  pneumococci,  although  frequently  found 
in  the  blood  or  peritoneal  cavity  of  the  mouse,  never  grew  in  profuse 
and  almost  pure  culture  in  the  peritoneum,  as  is  usually  the  case  when 
mice  are  injected  with  the  sputum  from  typical  lobar  pneumonia. 

(5)  These  observations  were  not  made  until  the  epidemic  in  troops 
from  this  transport  had  begun  to  subside,  and  it  was  quite  possible  that 
the  original  infecting  agent  might  be  missed.  At  this  time,  however, 
a  number  of-  secondary  cases  developed  among  the  hospital  personnel 
and  among  troops  in  contact  with  the  men  of  this  transport  at  the 
Kest  Camp.  Forty-eight  sputum  cultures  from  such  cases  made  by 
Lieutenant  F.  B.  Harrington,  showed  the  presence  of  the  influenza 
bacillus  in  thirty-five,  and  in  twenty-three  of  the  cases  it  was  found 
practically  in  pure  culture,  being  mixed  with  only  a  few  colonies  of  the 
organisms  ordinarily  found  in  the  upper  respiratory  tract  ^Table  IV). 
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Table   III.— Cultures  from  Sputum  and  Nasopharynx.     Thirty-two  Cases  of 
Influenza  without  Pneumonia  from  S.S.  " ." 


Number  of  cases  examined 
Organism  found  (number  of  cases 

Bacillus  infliienziP. 

Pneumococcus 

Streptococcus  hccmolyticus 

Staphylococcus  aureus  ... 

Streptococcus  viridans  ... 

Gram-negative  diplococci 


Sputum 
(direct 
culture) 

Sputum 
Periton 

iiijet 
eum 

ted  into  mouse 
Heart 

Nasopharyngeal 

swab 

culture 

29 

22 

22 

24 

22 

16 

15 

19 

9 

10 

10 

6 

1 

— 

— 

3 

7 

7 

1 

1 

2 

2 

1 

1 

13 

6 

4 

15 

Table  IV.— Forty-eight  Sputum  Cultures  from  Camp  Hospital  35, 
October  10 — October  31. 

Bacillus  influenza;  slone    ...             ...             ...             ...  ...  ...  '23 

Pneumococcus  alone           ..              ...             ...             ...  ...  ...  7 

BaciZZifs  iw^Heji^cp  and  pneumococcus  mixed              ...  ...  ...  9 

Streptococcus  hamolyticus                 ...             ...             ...  ...  ...  5 

Bacillus  influenzcp,,  pneumococcus,  and  streptococcus  mixed  ...  ...  1 

Streptococcus  hcemolyticus  and  pneumococcus             ...  ...  ...  1 

Streptococcus  and  SaciZZzis  m/?wen2£C           ...             ...  ...  ...  2 


(6)  To  summarize  the  results  of  our  bacteriological  observations, 
it  seemed  evident  that  these  patients  died  with  a  number  of  terminal 
infections  due  either  to  the  pneumococci,  which  were  of  various  groups, 
to  the  hsemolytic  streptococcus,  to  Staphylococcus  aureus,  or  to  the 
meningococcus,  and  that  in  the  early  part  of  the  epidemic  they  died  not 
infrequently  from  infection  with  the  influenza  bacillus  alone.  The 
organism  most  frequently  met  with,  and  met  with  the  more  frequently 
the  earlier  the  cases  were  observed,  was  the  influenza  bacillus,  but  we 
cannot  overlook  the  observations  of  Charles  Nicolle  at  Tunis,  as  to  the 
presence  of  a  filterable  virus  in  this  disease.  We  have  been  unable  so 
far  to  do  any  work  on  this  side  of  the  question.  From  our  observations 
we  can  conclude  that  the  primary  infection  was  due,  either  to  the 
influenza  bacillus,  or  to  a  filterable  virus. 


Pathology. 


(7)  The  post-mortem  data  have  varied  very  much  from  case  to  case 
as  might  be  expected  from  the  different  bacteria  which  we  found  in 
the  terminal  lung  infections.     In  the  earlier  cases,  the  lungs  showed 
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a  fairly  uniform  consolidation,  approximating  typical  lobar  pneumonia, 
and  differing  from  it  chiefly  in  the  heemorrhagic  appearance  of  the  lung 
and  the  moistness  of  the  consolidated  areas.  In  the  later  cases  the 
consolidation  was  very  patchy  and  toward  the  end  of  the  epidemic 
cases  were  encountered  in  which  there  was  an  intense  bronchitis  and 
little  macroscopic  pneumonia.  Pleural  exudates  were  common,  peri- 
cardial effusions  not  uncommon,  and  the  character  of  the  exudate  in 
these  cases  varied  according  to  the  infecting  organisms.  Abscesses  in 
the  lun^  were  also  rather  frequent,  and  from  these  either  staphylococci 
or  pneumococci  were  recovered. 

(8)  The  lesions  varied  so  much  that  it  is  difficult  to  describe  the 
pathological  picture,  but  the  most  frequent  change  was  a  massive 
consolidation  with  a  mottled  appearance  on  section.  The  cut  surfaces 
of  these  lungs  were  studded  with  lines  or  dots  of  opaque,  yellowish 
grey  consolidation,  from  the  centres  of  which  drops  of  pus  could  usually 
be  expressed.  These  seemed  to  represent  older  areas  of  peribronchial 
consolidation,  and  between  these  areas  the  tissue  was  intensely  rrd, 
moist  and  granular,  and  contained  practically  no  air,  apparently  the 
result  of  rapid  extension  of  the  pneumonic  process  shortly  before  death. 
The  older  areas  of  consolidation  were  frequently  pyramidal  in  form  with 
the  bases  against  the  pleural  surface  of  the  lung,  suggesting  infarction. 
Occlusion  of  the  blood-vessels  could  not  be  made  out,  however,  and 
these  areas  probably  represented  a  lobular  pneumonia  originating  about 
the  terminal  bronchi. 

(9)  The  trachea  and  larger  bronchi  in  these  cases  showed  an  intense 
haemorrhagic  inflammation  with  relatively  little  exudate.  Dilatation  of 
the  heart  was  frequently  noted  and  many  of  the  livers  showed  the 
nutmeg  appearance  of  chronic  passive  congestion. 

(10)  In  a  number  of  instances  there  was  well  marked  oedema  of  the 
meninges  and  injection  of  the  cerebral  cortex;  and  in  few  instances 
a  true  meningitis  due  to  the  streptococcus,  pneumococcus,  influenza 
bacillus,  or  to  a  mixture  of  two  of  these  organisms. 

(11)  In  the  cases  in  which  the  nasal  sinuses  were  examined  they 
were  found  acutely  inflamed  and  frequently  completely  filled  with  pus. 
Cultures  from  these  sinuses  usually  showed  the  same  micro-organisms 
as  were  recovered  from  the  lung  of  the  same  case,  a  finding  which 
suggested  that  these  sinuses  might  be  the  portal  of  entry  of  the 
infection. 
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Dr.  B.  H.  SpiLSBur.Y. 

This  contribution  is  based  upon  the  post-mortem  examination  of 
twenty  fatal  cases  of  the  disease  occurring  during  the  present  epidemic, 
together  with  the  completed  histological  examination  of  eighteen  of 
them.  Most  of  the  cases,  on  account  either  of  a  rapidly  fatal  termination 
or  of  unusual  symptoms  or  complications,  have  been  the  subjects  of 
a  coroner's  inquiry. 

Of  the  twenty  cases,  fifteen  occurred  in  persons  between  10  and 
37  years  of  age  ;  the  remainder  were  infants.  Two-thirds  of  the  subjects 
were  females.  In  the  respiratory  system,  the  most  constant  morbid 
condition  was  acute  inflammation  of  the  air  passages,  extending  in 
three-quarters  of  the  cases  from  the  trachea  to  the  small  air  passages ; 
a  few  cases  showed  inflammation  of  the  small  air  passages  alone,  and 
two  cases  showed  no  inflammation  of  the  air  passages  at  the  time  of 
death.  The  inflammation  was  the  vivid  "flaming"  variety  with 
abundant  purulent  exudate  in  the  upper  air  passages  and  in  several 
cases  with  the  formation  of  a  false  membrane  without  ulceration  ;  the 
membrane  was  undergoing  calcification  in  one  case.  In  the  smaller 
air  passages  the  exudate  was  abundant,  varying  from  a  purulent  fluid  to 
a  thick  muco-pus ;  some  of  the  passages  were  dilated.  Inflammation 
of  the  larynx  with  slight  cjedema  was  present  in  three  cases.  I  found  an 
organism  having  the  morphological  characters  of  Pfeifi"er's  bacillus  in 
the  air  passages  in  twelve  of  the  twenty  cases ;  it  being  more  readily 
obtained  from  the  exudate  in  the  smaller  air  passages  than  from  the 
upper  respiratory  tract.  Many  other  organisms  were  also  present  in 
the  air  passages,  the  most  constant  being  pneumococci  and  streptococci, 
together  with  diphtheroid  bacilli,  and  organisms  resembling  the 
meningococcus. 

In  the  lungs  the  morbid  condition  showed  greater  variations.  In 
two  cases  in  infants  there  was  general  emphysema  only  ;  in  two  other 
cases,  both  rapidly  fatal,  intense  pulmonary  oedema  was  present.  The 
remainder  had  acute  broncho-pneumonia  of  which  two  varieties  were 
found.  The  first  was  a  typical  acute  suppurative  broncho-pneumonia 
with  a  tendency  towards  abscess  formation,  though  a  large  abscess  was 
found  only  in  one  case.  In  this  form  yellow  or  grey  areas  were  scattered 
through  the  afi"ected  portion  of  the  lungs  and  were  characterized  micro- 
scopically by  an  intense  polymorphonuclear  cell  accunmlation  in  the 
alveoh.     In  this  variety  a  streptococcus  was  the  organism  constantly 
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present,  in  some  cases  in  very  large  numbers.  Six  cases  exhibited  this 
form  of  pneumonia.  In  the  other,  which  I  have  called  the  haemorrhagic 
variety,  the  pneumonic  areas  were  firm  and  of  a  deep  red  colour  ;  when 
small  they  bore  some  resemblance  to  pulmonary  infarcts,  but  this  form 
tends  towards  a  more  massive  consolidation  resembling  in  that  respect 
a  lobar  pneumonia,  although  differing  in  the  slight  colour  variations  in 
different  parts,  which  gave  a  mottled  appearance  to  the  cut  surface 
of  the  solid  lung.  This  form  microscopically  was  characterized  by 
haemorrhage  into  the  alveoli  with  little  or  no  fibrin  formation.  In  this 
form  the  organism  constantly  present  was  a  pneumococcus,  though  not 
in  such  large  numbers  as  were  the  streptococci  in  the  previous  variety. 
Nine  cases  showed  this  variety  of  pneumonia.  In  both  varieties  acute 
bronchiolitis  was  present  in  the  affected  areas,  the  exudate  varying 
according  to  the  characters  of  the  exudate  in  the  lungs. 

With  the  possible  exception  of  one  case,  I  have  not  found  Pfeiffer's 
bacillus  in  the  pulmonary  alveoli  and  I  regard  the  pneumonias  as  caused 
by  one  of  the  two  organisms  described  above.  One  case  showed  a  mixed 
infection  by  these  two  organisms  with  gross  and  microscopical  changes 
in  the  lung  intermediate  in  character  between  the  two  varieties.  Other 
organisms  were  found  in  the  alveoli  of  the  inflamed  lungs,  but  apart 
from  putrefactive  organisms  they  were  neither  numerous  nor  constant 
in  character.  There  was  early  pleurisy  over  the  pneumonic  areas  in 
four  cases  and  an  empyema  in  one  case.  The  glands  in  the  mediastinum 
and  lower  part  of  the  neck  were  enlarged  and  congested  ;  in  one  case, 
the  single  instance  of  a  large  pulmonary  abscess,  a  mediastinal  gland 
had  developed  an  abscess  which  extended  to  the  surrounding  tissue  and 
burst  into  the  trachea. 

In  the  circulatory  system  the  heart  alone  showed  constant  changes. 
In  all  cases  there  was  cardiac  dilatation ;  fatty  degeneration  was  present 
in  eighteen  cases  and  was  advanced  in  several  instances.  Acute  peri- 
carditis was  present  in  two  cases  with  pleurisy.  Serous  haemorrhages 
were  present  in  the  pericardium  and  pleura  in  several  cases.  In  the 
liver  and  kidneys  cloudy  swelling  was  found  constantly;  in  several  cases 
the  liver  also  showed  fatty  degeneration,  advanced  in  one  case.  In  the 
spleen  .slight  enlargement  and  congestion  were  frequently  present,  but 
no  striking  histological  changes,  and  there  were  no  acute  septic  spleens. 
In  the  genital  organs  miscarriage  had  occurred  in  one  case,  although 
the  duration  of  the  illness  was  less  than  two  days,  and  in  a  second  case 
miscarriage  was  developing.  There  were  no  changes  in  the  alimentary 
canal,  though  in  several  cases  the  disease  was  of  the  abdominal  type. 


The  Boijal  Society  of  Medicine  67 

In  the  central  nervous  system  there  were  degenerative  changes  in  the 
nerve  cells  in  several  cases,  especially  in  the  cells  of  the  motor  nuclei  in 
the  pons,  in  some  of  which  chromatolysis  and  pigmentation  were  found, 
but  post-mortem  changes  greatly  increased  the  difficulty  of  the  micro- 
scopical examination.  There  was  general  congestion  of  the  brain  in 
several  instances,  but  there  was  no  inflammation  in  the  brain  or 
meninges.  In  one  case  I  found  what  appeared  to  be  a  hasmorrhage 
in  the  pons,  but  proved  to  be  a  cavernous  angioma. 

In  conclusion,  I  regard  the  condition  as  a  primary  infection  of  the 
air  passages  by  Pfeiffer's  bacillus,  the  failure  to  find  this  organism 
in  40  per  cent,  of  the  cases  being  either  because  the  search  was  not 
sufficiently  thorough,  or  because  the  organism  had  disappeared  before 
death.  Following  this  infection  an  invasion  of  the  air  passages  and 
lungs  occurs  by  a  pneumococcus  or  streptococcus,  one  of  these  organisms 
being  responsible  for  the  pneumonia.  The  changes  found  elsewhere  in 
the  body  are  due  to  acute  toxaemia,  and  in  no  case  have  I  found  either 
a  pysemic  or  a  septicsemic  condition. 


Captain  Graham,  M.C,  U.S.A. 

Out  of  723  cases  clinically  diagnosed  as  influenza,  239  developed 
pneumonia,  diagnosed  as  broncho-pneumonia  or  lobar  pneumonia. 
These  pneumonias  were  all  of  them  characterized  by  an  intense 
cyanosis,  quite  frequently  by  jaundice,  high  fever,  and  extreme 
prostration.  The  pathological  changes  in  the  whole  series  of  cases 
showed  an  intense  congestion  of  the  lung  and  the  respiratory  tract,  the 
pharynx  and  larynx,  down  to  the  very  smallest  bronchioles.  The  lungs 
on  section  were  extremely  moist,  the  congestion  being  mostly  in  the 
posterior  portions.  On  section  the  bronchial  lymph  glands  were  large, 
moist,  juicy,  and  pus  or  purulent  fluid  could  be  expressed.  Out  of  the 
total  number  of  necropsies  (101)  pleural  effusion  of  one  sort  or  another 
occurred  in  about  thirty  cases,  or  one-third  of  the  total  number,  and 
the  fluid  was  definitely  purulent.  In  none  of  the  cases  did  we  find 
a  definite  thick  creamy  pus.  The  pus  in  nearly  every  case  was  a  very 
thin,  dark-brown  fluid.  In  the  101  autopsies  the  heart  was  not  dilated 
itself  in  any  case.  As  to  the  bacteriological  results,  in  thirty-three 
cases  we  obtained  haemolytic  streptococci,  in  sixteen  cases  the  influenza 
bacilli,  in  four  cases  staphylococci,  and  in  seven  cases  pneumococci 
of   type    3.      The    intense   congestion   of    the   whole   respiratory   tract 
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approached  in  the  lungs  themselves  almost  the  stage  of  haemorrhage, 
and  the  very  frequent  presence  of  the  hsemolytic  streptococcus  gives 
rise  to  our  conception  of  the  situation  that  the  streptococcus  is  most 
commonly  concerned. 

[The  Discussion  was  adjourned  to  the  day  following.] 
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DISCUSSION     ON     INFLUENZA.' 

Sir  Bertraxd  Dawson,  G.C.V.O.,  M.D. 

Clinical  Aspects. 

I  HAVE  certainly  noticed  one  point,  and  I  know  that  others  have — 
namely,  that  the  disease,  although  it  generally  begins  acutely,  need  not 
do  so ;  it  may  begin  subacutely,  but  insidiously,  and  it  need  not  begin 
with  the  involvement  of  the  nose,  it  may  start  in  the  throat.  Beginning 
with  a  sore  throat  it  may  perhaps  in  two  or  three  days  flare  up  into 
a  bronchitis.  But  the  graver  forms  are  what  interest  us  most.  The 
grave  form  may  follow  close  on  the  heels  of  the  onset,  that  is,  within 
forty-eight  hours  of  the  influenzal  symptoms  you  may  have  the  graver 
symptoms  of  pneumonia,  or,  on  the  other  hand,  this  may  develop  as 
late  as  the  sixth  day.  The  gravity  of  the  cases  seems  to  me  to  be  due 
to  the  relative  dominance  of  two  factors — the  septicapmic  factor  and  the 
degree  and  nature  of  the  involvement  of  the  respiratory  tract.  Most  (if 
the  severe  cases  seem  to  have  both  factors,  the  septicipmic  factor  and 
the  pulmonary  factor,  but  occasionally  the  septicaemic  factor  seems  to 
dominate  the  picture.  Perhaps  it  would  not  be  amiss  to  express  what 
I  mean  by  a  concrete  example.  The  patient  is  lying  in  bed  on  the 
fourth  day  of  the  illness,  flat,  not  propped  up  by  pillows,  mildly  delirious, 
not  perhaps  fully  aware  of  his  surroundings,  and  certainly  not  aware  of 
the  nature  of  his  illness,  breathing  rapidly — anything  up  to  40 — and 
presenting  a  general  cyanosis,  a  curious  tint  diffused  all  over  the  body, 
almost  heliotrope  in  colour.     Very  often  the  vessels  are  injected.     His 

'  At  a  meeting  of  the  Society,  held  November  U,  1918. 
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condition  is  certainly  not  due  to  any  respiratory  involvement,  for  the 
patient  has  no  true  dyspnoea  ;  he  is  not  conscious  of  any  effort  to  get 
breath,  he  does  not  require  to  be  propped  up,  and  yet  his  breathing  is  40, 
and  his  nostrils  are  dilated.  Equally  it  is  not  due  to  the  heart,  for  there 
is  no  evidence,  beyond  the  rapid  pulse  of  fever,  of  any  sort  of  cardiac 
dilatation.  The  only  conclusion  one  can  draw  is  that  it  is  a  toxic 
condition.  The  heart,  as  I  have  said  just  now,  is  rapid  (120),  but  there 
is  nothing  more  to  remark  about  it  ;  rather  a  low  blood-pressure  if 
anything.  As  to  the  physical  signs  of  the  illness,  in  this  particular  case 
I  have  in  mind  there  is  practically  no  cough  and  no  sputum  ;  there  is 
the  usual  tongue,  dry  in  the  centre,  brown,  still  moist  at  the  edges — all 
tliis  on  about  the  fourth  day.  Then  there  are  two  other  features  :  there 
are  purpuric  patches  about  the  face,  and  in  this  particular  instance  one 
on  the  back  and  two  on  the  chest.  In  other  instances  in  these 
septicaemic  cases  there  have  been  purpuric  patches  on  the  limbs, 
sometimes  purpuric  blebs.  These  purpuric  conditions  are  part  and 
parcel  of  the  septicaemia.  In  this  case  and  others  in  which  the 
septicaemic  factor  is  in  evidence  there  is  a  subcutaneous  emphysema, 
with  pain  in  some  instances  over  the  chest,  and  in  this  particular 
instance  on  the  right  side  of  the  neck  above  the  clavicle.  I  fail  to  see 
the  explanation.  If  it  were  a  case  in  which  the  patient  was  coughing 
a  great  deal,  the  condition  might  be  due  to  an  abscess  or  softening  of 
the  lung  near  the  surface,  because  this  bronchiectasis  extending  right 
up  to  the  surface,  it  is  conceivable  that  one  of  these  patches  of  suppura- 
tion may  become  adherent  to  the  chest  wall,  and  during  an  effort  of 
coughing  the  air  may  be  pumped  through.  It  sounds  a  little  far-fetched 
in  so  acute  a  condition,  but  it  will  not  do  at  all  in  cases  in  which  there 
is  no  cough  whatever.  In  this  instance  the  lump  to  the  right  side  of 
the  neck  was  very  definite,  and  the  patient  was  hardly  coughing  at  all. 
The  other  hypothesis  is  that  it  may  be  due  to  a  gas-producing  organism, 
not  a  virulent  gas-producing  organism  such  as  one  is  accustomed  to 
meet  in  the  wounds  of  war,  but  some  milder  diplococcus  or  strepto- 
coccus. It  recalled  to  my  mind  the  investigation  of  one  or  two  cases 
of  gastric  influenza  some  years  ago,  when  I  was  very  much  interested  in 
infections  of  the  stomach. 

In  what  I  have  said  up  to  now  I  have  tried  to  give  an  example  in 
which  the  septicaemic  factor  is  the  dominant  one.  In  most  cases, 
however,  the  clinical  picture  is  due  both  to  the  septicaemic  factor  and 
to  the  pulmonary  involvement.  There  again  the  clinical  picture  varies 
according  to  the  nature  of  the  pulmonary  involvement.     The  cases  we 


The  Boijal  Society  of  Medicine  61 

have  seen  in  the  course  of  this  epidemic  really  bear  a  resemblance  to 
the  cases  of  purulent  bronchitis  which  we  had  earlier  in  the  war.  I 
should  take  the  pulmonary  varieties  as  follows  :  In  the  first  place,  the 
acute  broncho-pneumonic  cases,  sometimes  with  haemorrhage,  sometimes 
suppurative.  There  you  get  a  dullness  if  it  is  sufficiently  confluent, 
tubular  breathing  and  increased  vocal  resonance.  In  another  type  of 
case  where  the  bronchitis  dominates,  and  where  fairly  early  in  the  case 
the  bronchi  after  being  intensely  red  and  injected  become  blocked  with  a 
purulent  glutinous  exudate,  spreading  perhaps  into  the  bronchioles,  the 
physical  signs  are  quite  dilierent.  Then  in  my  experience  you  will 
often  come  to  a  case  in  which  the  patient  looks  obviously  ill  and  sufterin'-- 
from  respiratory  distress,  yet  examination  of  the  chest  reveals  sur- 
prisingly little  amiss.  There  are  scattered  noisy  rhonchi,  but  there  are 
large  areas  of  silence  over  that  chest.  On  percussion  there  is  a  high- 
pitched  resonant  note,  and  it  might  appear  that  there  is  very  little  wrong, 
yet  careful  examination  shows  that  there  is  actual  sucking  of  the 
intercostal  spaces,  and  this  is  probably  because  the  bronchi  are  blocked 
more  or  less  with  a  purulent  glutinous  exudate.  Now  these  physical 
signs,  although  appearing  quite  different,  are  really  fundamentally  the 
same  ;  it  is  simply  a  change  in  the  distribution  of  the  lesion.  In  the 
diffused  broncho-pneumonia  the  distribution  is  amongst  large  patches 
of  alveoli  and  bronchi  which  run  one  into  the  other,  whereas  in  the 
second  instance  there  are  large  areas  cut  off  because  the  distribution  is 
mainly  in  the  bronchi.  The  third  type  is  the  ordinary  classical  lobar 
pneumonia,  and  then  one  goes  on  to  what  used  to  be  called  the  influenzal 
type  of  pneumonia,  which  is  simply  a  spongy  condition  of  the  lung — 
a  diffused  congestion  with  impaired  air  entry.  It  has  not  the  same 
interest  in  this  discussion  as  the  two  I  have  already  mentioned.  The 
point  I  would  like  to  make  is  that  all  these  varieties  are  i-eally  funda- 
mentally the  same  type  of  disease,  and  that  they  depend  first  on  the 
relative  dominance  of  the  septicsemic  factor  and  the  pulmonary  factor, 
and,  secondly,  on  the  particular  nature  of  the  lesion  in  the  lung. 


General  W.  S.  Thayek,  M.C,  U.S.A. 

A  feature  of  these  cases  is  the  suddenness  of  the  onset.  Some  men 
can  tell  you  almost  the  exact  place  and  minute  when  they  began  to 
feel  ill — men  practically  drop  out  of  the  ranks  while  marching.  The 
onset   is  accompanied  by  severe  headache,  sometimes  chilly  sensations, 
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pain  in  the  neck,  general  pain  in  the  hmbs,  an  aching  pain  throughout  the 
body,  and  rapid  rise  of  fever,  usually  to  103^  F.  or  more.  The  respira- 
tion and  pulse  as  a  rule  are  not  much  accelerated.  The  pulse  is  often 
rather  slow  as  compared  with  the  fever,  and  the  appearance  of  the 
patient  is  noteworthy,  the  general  flushing  of  the  face,  the  injection 
of  the  conjunctiva,  and  the  rather  heavy  and  dull  expression,  so  that 
the  patients  with  influenza  can  be  picked  out  from  the  end  of  the  ward 
by  their  flushed  expression  and  their  rather  dull  and  heavy  eyes. 
There  was  very  little  cough  ;  nose-bleeding  at  the  outset  was  very 
common,  but  the  respiratory  symptoms  were  often  unimportant,  though 
sometimes  later  on  there  would  be  a  dry  pharyngitis,  and  sometimes 
a  little  coryza.  After  two  to  four  days  the  temperature  usually  fell 
by  crisis  to  normal,  and  in  these  early  cases  there  was  no  mortality, 
and  there  were  few  or  no  complications.  That  was  a  very  familiar 
picture,  at  once  recalling  the  epidemic  of  1889,  when  I  had  a 
personal  experience  of  its  suddenness  of  onset.  The  illness  was  not 
like  the  very  severe  colds  with  coryza  followed  by  bronchitis,  so 
common  among  our  patients  every  winter,  and  I  have  not  often 
recognized  that  picture  commonly  since  the  epidemic  of  1889-90. 
The  epidemic  subsided,  but  cases  continued,  and  gradually  grew  rather 
more  severe.  In  the  first  place,  chills  were  more  common  at  the  onset. 
The  nose  bleeding  was  very  frequent.  Herpes  was  not  rare.  Coryza 
was  much  more  common,  and  a  dry  pharyngitis  was  commoner. 
Cough,  soreness  of  the  chest,  and  general  bronchitis  were  present  in 
a  large  proportion  of  cases.  Expectoration  was  scanty  at  first,  and 
later  it  was  blood-stained.  Mild  diarrhoea  was  not  uncommon.  The 
fever  ran  from  seven  to  nine  days,  instead  of  from  two  to  four  days,  and 
not  infrequently  there  was  pseudo-crisis ;  after  several  days  of  fever  the 
temperature  would  drop,  and  the  patient  feel  quite  well,  and  then  there 
would  be  a  return  lasting  several  days,  with  great  prostration  and  con- 
siderable exhaustion.  Most  of  these  cases,  if  immediately  sent  to 
hospital,  recovered  quickly  ;  if  put  to  bed  immediately  without  having  to 
be  evacuated  there  were  few  complications,  though  a  good  many  had  a 
persistent  bronchitis.  In  those  patients  who  had  to  be  evacuated — that 
is  to  say,  who  were  carried  from  the  Front,  or,  being  in  small  camps, 
were  taken  some  distance  to  hospital — the  proportion  of  complications 
was  very  much  greater.  All  of  us  are  agreed  that  the  proportion  of 
complications  among  the  men  who  have  to  be  carried  even  short 
distances  is  strikingly  greater. 

Major  Moss  brought  some  interesting  figures  at  a  meeting  at  Dijon 
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relating  to  the  district  round  Bordeaux.  In  three  base  hospitals  and 
two  camp  hospitals  where  the  patients  for  the  most  part  had  had  to  be 
evacuated  there  were  treated  8, -227  cases  of  influenza.  The  proportion 
of  pneumonia  iu  these  five  hospitals  varied  from  15"58  per  cent,  to 
40  per  cent.  In  the  same  area  there  were  two  camp  hospitals  con- 
taining men  who  could  be  hospitaUzed  immediately  without  being 
carried  any  distance,  and  here  there  were  treated  7,877  cases  with  a 
proportion  of  pneumonia  of  6'8  per  cent,  in  one,  and  7  per  cent, 
in  the  other.  I  think  there  is  a  fallacy  in  these  figures,  because  it 
is  quite  possible  that  some  of  those  patients  who  were  evacuated 
to  the  other  hospitals  were  encamped  there  because  they  were  ill 
already.  Nevertheless,  it  is  a  very  striking  difiference ;  the  com- 
plications were  much  more  numerous  in  the  cases  of  patients  who 
had  to  be  moved.  The  complications  were  usually,  apart  from  the 
simple  bronchitis,  pneumonia — in  fact,  they  were  almost  always  pneu- 
monia— and  came  on  usually  in  the  common  way.  The  fever  did  not 
fall ;  commonly  there  was  no  very  acute  onset  of  the  pneumonia — there 
was  no  moment  at  which  the  observers  noticed  that  the  fever  did  not 
fall.  Perhaps  there  were  chilly  sensations ;  the  expectorations  became 
blood-stained,  sometimes  extremely  so,  and  then  rusty.  There  were  as 
a  rule  very  few  physical  signs  in  the  early  stages.  The  respiration  was 
somewhat  accelerated,  the  pulse  not  much  accelerated.  As  a  rule 
cyanosis  developed  early.  The  patient  became  dull  and  apathetic.  The 
physical  signs  in  the  chest  usually  consisted  of  here  and  there  fairly 
good  resonance  throughout,  perhaps  with  slight  areas  of  dullness,  and 
some  modified  areas  of  respiration  ;  sometimes  little  areas  of  definite 
tubular  breathing  could  be  made  out.  Very  often  suddenly,  a  few 
hours  or  a  day  before  death,  the  evidences  of  pneumonic  consolidation 
rapidly  spread.  The  first  few  signs,  then,  are  indefinite  evidences  of 
what  might  be  called  wandering  solidification,  and  then,  very  shortly 
before  death,  a  widespread  and  considerable  area  of  solidification. 
Patients  with  these  symptoms,  whose  sputum  as  a  rule  was  not  very 
purulent,  showed  the  picture  so  common  in  Berlin  thirty  years  ago, 
which  was  well  summed  up  by  Beyer  and  Prudden,  namely,  that  the 
striking  feature  was  the  frequent  existence  of  an  older  focus  of  septic 
pneumonia,  with  evidences  of  sudden,  explosive  action,  and  the  relative 
infrequency  of  suppuration,  empyemas  being  found  in  two  only  out  of 
seventy-five  necropsies.  There  were,  of  course,  other  instances  of 
similar  epidemics  in  which  the  clinical  picture  was  very  much  the 
same,  except  that  the  expectoration  was  more  purulent,  and  the  other 
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symptoms  were  perhaps  even  graver  than  in  many  of  these  cases, 
leading  on  to  a  streptococcus  broncho-pneumonia  with  multiple  small 
abscesses.  The  mortality  in  the  cases  of  streptococcus  broncho- 
pneumonia was  very  high,  and  the  mortality  in  the  other  instances, 
which  showed  as  a  rule  the  pneumococclis  of  an  indefinite  type,  was 
also  sometimes  very  high,  between  80  per  cent,  and  20  per  cent. 
There  were  some  instances,  especially  in  patients  at  the  Front,  who 
were  exposed  rather  severely  in  the  region  of  Yerdun,  in  which  death 
occurred  one  or  two  days  after  the  onset,  most  of  these  cases  on 
necropsy  showing  a  small  central  patch  of  solidification,  the  men 
having  been  ill  a  longer  time,  though  the  gravest  symptoms  had 
been   noticed  only  a  short  while  before. 

In  conclusion,  this  epidemic  is  analogous  with  that  of  1889-90. 
I  should  like  to  ask  what  has  been  going  on  in  the  interval  between 
these  epidemics.  Has  the  same  malady  occurred  sporadically  every 
year,  or  has  there  really  been  immunity '?  In  connexion  with  the 
pneumonias  following  influenza  there  is  one  thing  I  have  never  seen 
before — namely,  the  occurrence  of  subcutaneous  emphysema  beginning 
in  the  neck  and  spreading  sometimes  over  the  whole  body.  A  certain 
small  percentage  occurred  in  almost  every  considerable  group  of  cases 
in  the  American  Expeditionary  Force.  Yesterday  I  saw  tw^o  cases 
at  our  hospital  No.  29  at  Tottenham.  There  is  no  evidence  that  these 
patients  coughed  especially  hard,  so  that  the  emphysema  is  not  due  to 
efforts  at  coughing,  such  as  occurred  in  the  gas  cases  ;  it  must  be  due 
to  an  abscess  of  the  alveolar  walls  and  of  lung  tissue  which  has  allowed 
the  escape  of  air  into  the  interstitial  tissue,  but  why  it  is  so  extra- 
ordinarily prevalent  in  this  particular  epidemic  I  do  not  know.  I  have 
been  unable  to  find  any  reference  to  it  as  a  common  complication  of 
pneumonia.  As  a  common  complication  of  pneumonia  it  is  certainly 
very  unusual. 

Colonel  Longcope,  M.C,  U.S.A. 

Probably  ownng  to  the  fact  that  I  was  entirely  unfamiHar  w^ith  the 
disease,  it  struck  me  as  a  most  extraordinary  and  most  interesting 
type.  As  it  has  occurred  among  the  troops  that  I  have  seen  in  the 
American  forces  in  France  there  w^ere  certain  outstanding  features  that 
immediately  attracted  my  attention,  and  there  are  a  few  points  that  I 
should  like  to  emphasize.  These  are  the  flushed  face,  the  swollen  eyes, 
the  tracheitis,  the  laryngitis,  without  any  evidence  of  what  the  patient 
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called    sore   throat,  great  pain    in   the   back,  and    very  extraordinary 
pains  which   the  patients    complain  of   in    the  joints  and    bones  and 
occasionally  in  the   muscles,  not  only  of  the  arms  and  legs,  but  even 
of    the    abdomen,    so    that    quite    frequently    the    patients   have    been 
brought  to  the  hospital  as  cases  of  appendicitis.     The  muscle  pains 
are  particularly  interesting.     In  the  early  cases  almost  all  the  muscles 
in  the   body  may  be  tender,  but  the   biceps  and  muscles  of   the  leg 
are  often  exquisitely  tender,  and    this   is   true    of   practically    all    the 
cases  I  have  seen.      But   certainly   in    this    epidemic    it    is  extremely 
common  to  find  that  the  abdominal  muscles  are  also  very  tender.    It  is, 
of  course,  impossible  to  be  certain,  but  I  got  the  impression  that  we 
were  really  dealing  with  two  infections,  the  influenza,  and  a  complicating 
infection  of  the  respiratory  tract  and  particularly  of  the  lungs,  which 
manifests  itself  as  a  broncho-pneumonia.     This  is  so  similar   to  the 
epidemic    seen    last    year    in    America    that    certain    comparisons    are 
unavoidable.     There  measles  was  the  primary  infection,  and  on  top  of 
that  a  streptococcus  invasion.     Clinically  I  think  it  would  be  extremely 
difficult  to  differentiate  the  complicating  pneumonia  in  these  cases  of 
influenza   from    the    pneumonia    complicating    the    cases    of    measles. 
I  have  therefore  briefly  discussed  the  two  separately.     The  pneumonia 
has  been  so  well  described  that  I  shall  only  draw  attention  to  two  other 
features  which  have  seemed  of  interest  on  going  through  the  wards  of 
the  camp  and  base  hospitals  in  France.     I  had  been  accustomed  to  see 
the  cyanotic  type  of  pneumonia  throughout  the  hospitals  in  France,  and 
then  I  went  to  Brest,  where  there  was  another  type  of  case  with  which 
I  was  not  familiar  and  with  which  those  there  were.    The  patients  were 
brought  off  the  steamers  almost  always  delirious,  often  pale,  collapsed 
and    afebrile,    and    always    died.      It  was   ascribed    to    the   fact    that 
many  of  these  patients,  crowded  on  the  deck  of  the  transports,  could 
not  have  had  proper  care  or  food,  and  that  there  was  in  combination 
with   their    pneumonia    a    condition    arising    from     lack    of    food    and 
nourishment    which    produced    this    particular    picture.      The    other 
specially  interesting  feature,  besides  the  emphysema,  is  in  connexion 
with  the  subacute  cases  which  have  recovered  from  their  acute  attack 
of   pneumonia,  and    the    temperature  falls,  but  the  patients  continue 
dyspnoeic  and  cyanotic,  and  the  diffuse  rales  persist  all  over  the  chest ; 
they  continue  to  expectorate  large  quantities  of  purulent  material,  their 
general  condition  improves  distinctly  and  they  are  physically  very  much 
better.    X-ray  photographs  of  such  cases  have  shown  scattered  shadows 
throughout  the  lungs,  and  from  a  study  of  the  pathology  it  appears 
JA — 5 
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probable  that  many  of  these  pneumonic  patients  recover  with  a 
bronchiectasis  such  as  was  found  quite  frequently  amongst  cases  of 
streptococcus  pneumonia,  and  that  these  prolonged  cases  represent 
the  starting  point  of  bronchiectasis.  The  fact  that  we  have  rather 
considered  influenza  as  one  disease,  and  the  complicating  pneumonia 
really  as  a  complication  and  as  another  disease,  has  led  to  a  form  of 
segregation  of  these  patients  which  has  proved  of  distinct  benefit. 

General  Thayer  spoke  of  the  importance  of  immediate  hospital- 
ization, and  it  might  be  added  that  isolation  and  segregation  are 
equally  important.  The  hospitals  that  segregated  and  isolated  their 
cases  of  influenza  immediately  had  many  fewer  cases  of  pneumonia 
than  those  in  which  this  procedure  was  impossible.  For  instance,  in 
one  hospital  where  they  went  still  further  and  tried  to  separate  their 
cases  according  to  the  organism  which  was  found  in  the  sputum — 
the  patients  being  separated  in  wards  which  were  sheeted  so  that  each 
patient  was  screened  from  the  next — subcultures  were  made,  and  those 
patients  who  did  not  show  a  streptococcus  or  a  type  pneumococcus  in 
their  sputum  were  sent  to  one  ward  ;  after  two  or  three  weeks  it  was 
found  that  pneumonia  was  very  uncommon  in  that  ward  as  a  com- 
plication, whereas  pneumonia  was  a  much  more  common  complication 
in  the  wards  where  patients  with  the  streptococcus  or  pneumococcus 
in  their  throats  had  been  placed.  An  attempt  was  therefore  made  to 
isolate  the  cases  of  influenza,  to  separate  them  one  from  the  other, 
although  this  was  almost  impossible  in  hospitals  to  which  large  numbers 
of  cases  of  influenza  were  sent.  One  other  experience,  however,  points 
out  the  possible  value  of  this  method  of  segregation.  In  one  camp 
hospital  which  I  saw  there  had  been  between  700  and  800  cases  of 
influenza,  and  at  the  earliest  sign  or  symptom  of  pneumonia — because, 
as  several  of  the  speakers  have  pointed  out,  early  diagnosis  of  pneumonia 
is  extremely  difficult  and  often  has  to  be  presumed  from  the  symptoms 
and  temperature  rather  than  the  physical  signs — it  was  found  that 
among  the  cases  so  carefully  segregated  the  incidence  of  pneumonia  was 
extremely  small.  There  were  amongst  700  cases  of  influenza  only 
twenty  cases — not  1  per  cent.  In  another  centre  where  immediate 
hospitalization  was  impossible  and  a  long  isolation  was  impracticable, 
among  about  5,000  cases  there  were  1,200  cases  of  pneumonia — or 
24  per  cent.  Of  course,  there  are  other  factors  besides  the  isolation 
which  come  into  play.  In  resume,  however,  I  should  say  that  we  have 
been  impressed  with  the  importance  of  considering  influenza  as  a 
clinical  entity  if  possible,  presenting  certain  very  interesting  symptoms, 
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and,  like  measles,  predisposing  to  a  secondary  pulmonary  infection, 
which  with  us  in  the  American  Expeditionary  Force  has  been  a  highly 
fatal  and  unusual  form  of  pneumonia. 


Mr.  Herbert  Tilley. 

In  my  experience  the  present  epidemic  differs  from  many  of  the 
previous  epidemics  in  that  symptoms  referable  to  the  nasal  accessory 
sinuses,  the  upper  air  passages  and  the  ear  are  uncommon.  In  a 
previous  epidemic  I  have  seen  seventeen  cases  of  acute  suppurative 
inflammation  in  the  nasal  sinuses  in  a  period  of  three  weeks,  but  I 
cannot  recall  a  single  case  during  the  present  visitation.  Nevertheless, 
Colonel  French  has  told  me  that  at  Aldershot  he  has  found  the 
sphenoidal  sinus  full  of  pus  in  twenty  cases  which  came  to  post-mortem  ; 
it  is  possible  that  the  symptoms  which  would  be  caused  by  such  a  focus 
of  infection  may  have  been  crowded  out  by  the  severity  of  those  due  to 
the  general  infection.  On  the  other  hand  the  sinus  infections  may  have 
been  the  cause  of  meningitis  in  those  cases  which  died  and  in  which 
cerebral  symptoms  were  predominant.  I  wish  to  lay  stress  on  the 
relation  between  suppurative  lesions  in  the  nasal  sinuses  and  pneumonia, 
and  in  support  of  this  view  I  would  refer  to  a  significant  report  of 
Dr.  Darling  (Pathologist,  Ancon  Hospital,  Isthmus  of  Panama)  :  "  The 
Accessory  Nasal  Sinuses  and  Pneumococcus  Infections "  {Journal  of 
American  Medical  Association,  November  10,  1906,  p.  1561). 

Dr.  R.  Murray  Leslie. 

My  chief  purpose  in  taking  part  in  this  discussion  is  to  refer  to  a 
very  formidable  late  complication,  or  rather  sequel,  viz.:  Post-influenzal 
pulmonary  tuberculosis. 

In  regard  to  the  frequency  of  respiratory  complications,  there  is 
a  very  close  resemblance  between  the  clinical  characters  of  the  present 
October  epidemic  and  those  of  the  epidemic  of  1890.  The  incidence  of 
bronchitis  and  pneumonia  has  already  been  dealt  with  fully  by  previous 
speakers,  but  practically  no  reference  has  been  made  to  pulmonary 
tuberculosis.  During  the  1890-9-2  epidemic,  I  was  working  in  the 
pathological  department  of  Edinburgh  University,  and  amongst  the  large 
number  of  pneumonic  lungs  exhibited,  there  was  quite  a  considerable 
proportion  showing  tuberculous  caseous  broncho-pneumonia.     I  have 
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already  seen  similar  cases  of  acute  tuberculous  broncho-pneumonia 
during  the  past  month.  These  cases  of  acute  tuberculous  pneumonia 
•are  comparatively  rare,  but  there  have  been  a  large  number  of  cases 
occurring  some  weeks  or  months  after  an  attack  of  influenza,  exhibiting 
the  more  usual  manifestations  of  pulmonary  tuberculosis,  including 
positive  bacillary  sputum.  During  the  past  year  I  have  had  charge  of 
tuberculous  wards  at  one  of  the  metropolitan  military  hospitals,  and 
during  the  last  few  months  some  twenty  tuberculous  soldiers  have 
been  admitted  under  my  care  with  a  recent  history  of  influenza. 
Not  a  few  have  had  a  tuberculous  family  history.  These  cases  exhibited 
symptoms  and  signs  of  tuberculous  disease  of  the  lungs  within  periods 
varying  from  a  fortnight  to  four  or  five  months  after  an  attack  of 
influenza.  In  two  instances  an  hsemoptysis  occurred  almost  immediately 
after  the  attack,  tubercle  bacilli  appearing  in  the  sputum  later  ;  and  in 
one  case  the  tubercle  bacilli  were  found  within  a  week  of  the  onset. 
Some  of  the  influenzal  histories  coincided  with  the  April  and  June 
epidemics  at  the  Front.  A  fair  proportion  of  my  other  cases  of 
tuberculosis  were  originally  admitted  to  the  F.A.'s  and  C.C.S.'s  under 
the  classification  of  P.U.O.,  some  of  these  with  a  sudden  onset  being  no 
doubt  cases  of  influenza. 

An  obvious  criticism  of  the  so-called  post-influenzal  tuberculosis 
would  be  that  the  cases  referred  to  were  really  tuberculous  from  the 
outset,  in  view  of  the  fact  that  all  transient  and  irregular  febrile  attacks 
occurring  during  an  epidemic  are  apt  to  be  put  down  to  influenza,  when 
they  may  be  actually  due  in  most  cases  to  the  flaring  up  of  a  concealed 
focus  of  tuberculosis.  While  admitting  the  cogency  of  such  criticism, 
it  is  probably  true  that  influenza  often  acts  as  the  spark  which  lights  up 
the  conflagration.  In  any  case,  it  is  a  wise  precaution  to  be  doubly 
careful  in  the  convalescent  stage  of  influenza  in  the  case  of  patients 
with  a  constitutional  or  family  predisposition  to  tuberculosis.  I  believe 
that  influenza,  although  in  most  cases  it  merely  finds  out  the  weak  spot 
and  lights  up  an  old  quiescent  or  latent  infection,  does  in  a  smaller 
proportion  of  instances  actually  determine  the  first  onset  of  a  fresh 
infection.  This  is  not  surprising,  when  one  remembers  the  extreme 
prostration,  and  consequent  great  diminution  in  resisting  power  to 
both  acute  and  chronic  infections,  which  so  often  accompanies  the 
convalescent  stage  of  influenza,  and  also  the  frequent  bronchial  and 
respiratory  complications  which  tend  to  cause  abrasions  and  increased 
permeability  of  the  mucous  membranes.  The  action  of  influenza  is 
comparable  to  that  of  measles  and  whooping-cough  in  children,  which 
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are  probably  the  most  important  of  all  predisposing  causes  to  tuberculosis 
,in  early  life.  There  is  one  important  difference,  however.  In  the  child 
we  have  young  healthy,  activating  bronchial  glands,  which  act  as  fairly 
efficient  filters  for  the  tubercle  bacilli,  and  so  serve  to  protect  the 
adjoining  lungs  ;  while  in  the  adult  these  glands  are  largely  functionless 
and  afford  but  little  protection  against  lung  infection.  There  is,  further, 
a  much  greater  prostration  than  in  measles  and  whooping-cough,  with 
corresponding  reduction  of  resisting  power.  Apart  from  the  increased 
permeability  of  the  mucous  membrane,  the  congested  and  damaged 
bronchial  and  alveolar  tissues  no  doubt  form  an  excellent  nidus  for  the 
ubiquitous  tubercle  bacillus.  Sir  Arthur  Newsholme  and  Dr.  Stevenson 
have  exhibited  a  valuable  and  suggestive  series  of  curves  and  tables 
illustrating  the  incidence  of  bronchitis  and  pneumonia  during  influenzal 
years.  A  similar  series  showing  the  incidence  and  mortality  from 
tuberculosis,  taken  at  monthly  or  three-monthly  intervals  after  the 
recent  epidemics  of  influenza,  might  throw  valuable  light  upon  the 
actual  relationship  between  influenza  and  tuberculosis,  and  the  degree 
of  importance  to  be  attached  to  this  acute  disease  as  a  determining 
cause  of  tuberculosis.  The  same  course  might  be  adopted  in  regard  to 
the  measles  epidemics  occurring  during  the  War.  One  would  expect 
the  tuberculosis  figures  to  rise  in  from  three  to  eighteen  months  after 
the  epidemics.  The  present  high  incidence  and  mortality  of  pulmonary 
tuberculosis,  which  has  been  steadily  rising  since  the  onset  of  the  War, 
may  be  partly  due  to  the  frequency  of  catarrhal  conditions  following 
the  widespread  epidemics  of  measles  and  influenza. 

Among  the  rarer  complications  seen  during  the  present  epidemic  of 
influenza  were  two  cases  of  femoral  thrombosis  occurring  in  a  series 
of  100  consecutive  cases  of  influenzal  pneumonia  admitted  to  my  civil 
wards  during  the  past  five  weeks,  the  thrombosis  occurring  during  the 
stage  of  convalescence  of  influenzal  pneumonia.  Acidosis  has  been  a 
fairly  common  accompaniment.  Eeference  has  been  made  to  a  series  of 
twenty-two  cases  of  nephritis  at  the  Front,  most  of  which  were  fatal, 
which  later  post-mortem  findings  proved  to  be  due  to  a  recrudescence 
of  chronic  renal  disease.  Albuminuria  has  been  extremely  common  in 
this  epidemic.  I  have  recently  come  across  two  cases  of  transient 
hcPmaturia  with  tube  casts,  occurring  as  complications  of  influenzal 
pneumonia,  and  in  each  case  the  urine  entirely  cleared  up  within  a 
week,  indicating  a  purely  temporary  inflammatory  congestion.  In 
regard  to  streptococcal  empyema— a  grave  complication— I  have  had 
a  succession  of  these  cases,  in  each  of  which  one  pleural  cavity  was 
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found  on  exploration  to  contain  comparatively  clear  straw-coloured 
fluid,  loaded  with  streptococci ;  the  fluid  only  became  turbid  later. 
Each  case  recovered  after  resection  and  the  withdrawal  of  over  two 
pints  of  the  infected  fluid.  In  one  of  these  cases  bacteriological 
investigations  by  Captain  Carnegie  Dickson  indicated  that  a  large 
number  of  the  streptococci  were  degenerated ;  many  of  them  were 
found  inside  the  phagocytes,  showing  that  the  resisting  power  of  the 
patient,  a  young  nurse,  was  beginning  to  get  the  upper  hand,  as  indeed 
was  indicated  clinically  by  a  gradual  fall  of  the  temperature  and 
improvement  in  the  general  condition  before  the  operation  of  resection 
was  carried  out. 

In  these  streptococcal  effusions  it  is  advisable  to  evacuate  the  fluid 
before  it  becomes  visibly  purulent.  A  preliminary  aspiration  is  often 
followed  by  a  general  improvement,  and  a  lessening  of  the  toxsemic 
symptoms.  The  rib  resection  may  be  done  a  day  or  two  later  and 
the  cavity  drained.  A  vaccine  may  be  given  if  desired,  although  the 
condition  usually  clears  up  quite  satisfactorily  without  inoculation. 


Dr.  F.  G.  Crookshank. 

I  should  like  to  ask  if  any  of  the  American  officers  present  can  give 
me  any  information  concerning  the  epidemic  which,  at  the  end  of  1915 
and  the  beginning  of  1916,  according  to  the  American  journals,^  ran 
rapidly  through  the  States.  One  was  extremely  struck  to  see  the 
statement  that  it  was  a  wave  of  influenza  such  as  had  not  been  seen  for 
thirty  years  ;  while  in  subsequent  papers  it  was  stated  that  in  May, 
1916,  there  was  a  great  number  of  outbreaks  throughout  the  States 
characterized  by  severe  pneumonia.  Later  authors,  however,  took  up 
the  position  that  this  epidemic  in  the  early  part  of  1916  was  not  a  true 
influenza,  but  a  "  pseudo-influenza,"  because  Pfeiffer's  bacillus  was  so 
conspicuous  by  its  absence.  The  epidemic  was  immediately  succeeded 
by  the  poliomyelitis  of  1916. 

Major  Fred.  M.  Meader,  M.C,  U.S.A. 

I  am  unable  to  furnish  any  detailed  information  on  the  point 
just  raised. 

'  Journ.  Amer.  Med.  Assoc,  1916,  ii,  p.  1349  ;    Med.  Record,  1916,  i,  pp.  368,  379,  876, 
1117. 


The  Boyal  Society  of  Medicine  71 

Major  Fred.  M.  Header,  M.C,  U.S.A. 

(Sanitary  Officer,   Winchester  Area.) 

The  following  is  an  account  of  an  outbreak  of  an  acute  respiratory 
disease  aboard  a  transport. 

General  Features  op  the  Outbreak. 

The  transport  left  the  port  of  embarkation  and  arrived  seven  days 
later  at  the  port  of  debarkation  vfith  5,951  troops.  On  the  day  the 
transport  arrived  571  cases  of  an  acute  respiratory  disease  developed 
among  the  troops.  Including  this  period  and  up  to  three  weeks  later 
1,668  cases  developed,  or  about  28  per  cent,  of  the  total  number  of 
passengers.  Of  those  who  became  ill  534  (32  per  cent.)  developed 
pneumonia.  Of  those  who  developed  pneumonia  317  died  :  this 
is  19  per  cent,  of  those  who  became  ill  and  59'3  per  cent,  of  those 
who  developed  pneumonia. 

Sanitary  Officer's  Report. 

The  Senior  Medical  Officer,  Major  Charles  Bagley,  Jr.,  M.C,  U.S.A., 
reports  that  up  to  2  p.m.  of  the  date  of  arrival  at  the  port  of  debarkation 
the  sanitary  conditions  on  the  transport  as  applied  to  mess,  ventilation, 
sleeping  quarters,  latrines  and  hospital  facilities,  were  entirely  satis- 
factory, but  that  during  the  previous  forty-eight  hours  a  number  of 
cases  having  respiratory  symptoms  were  reported.  The  onset  was 
usually  very  sudden,  and  in  several  cases  the  temperature  on  admission 
to  hospital  was  103"  to  105°  F.  These  cases  appeared  entirely  inde- 
pendently of  the  infectious  diseases,  of  which  the  following  developed 
during  the  voyage  :  Fourteen  cases  of  mumps,  sixteen  cases  of  measles, 
four  cases  of  scarlet  fever,  three  cases  of  pneumonia,  two  cases  of 
scabies,  and  several  cases  of  an  acute  respiratory  disease. 

The  report  for  the  next  day  stated  that  the  number  of  cases 
developing  severe  respiratory  symptoms  increased  tremendously  during 
the  last  twenty-four  hours.  The  dispensary  and  hospital  staff  had  been 
on  duty  throughout  the  night,  during  which  time  several  hundred  cases 
had  been  treated.  The  hospital  was  filled,  and  the  men  were  placed 
in  blankets  on  the  deck  immediately  surrounding  the  hospital.  The 
report  continued  :  "  In  view  of  the  fact  that  approximately  1,000  men 
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are  now  too  ill  to  travel,  and  there  is  an  additional  larger  number 
who  will  be  seriously  ill  within  the  next  twenty-four  hours,  it  is 
strongly  recommended  that  the  troops  be  removed  to  an  open-air 
camp.' 

A  conference  of  the  Senior  Medical  Officer  with  the  ofticials  of 
the  debarkation  medical  staff  was  held,  and  it  was  recommended  that 
all  members  of  the  Army  Nurse  Corps  remain  aboard  the  ship  until 
further  orders,  and  that  as  many  nurses  as  necessary  be  placed  on 
duty  taking  care  of  the  sick  troops  aboard  the  ship.  It  was  also 
recommended  and  approved  that  the  medical  officers  aboard  the  ship, 
together  with  such  enlisted  personnel  as  was  necessary,  be  placed 
on  duty. 

During  the  afternoon  such  portions  of  the  troops  as  were  able 
w^ere  disembarked  to  a  rest  camp  located  near  by.  During  the  next 
three  days  the  sick  aboard  the  ship  were  distributed  to  nine  hospitals. 
A  large  number  of  cases  developed  from  the  camp,  so  that  the  camp 
was  not  cleared  completely  until  about  a  week  later.  The  hospitals 
above  mentioned  were  filled  to  accommodate  the  sick,  and  the  camp  was 
crowded  to  its  utmost  capacity  with  troops  and  those  who  were  sick. 
Through  the  courtesy  of  the  British  medical  authorities  wards  were 
made  available  in  two-  of  their  near-by  hospitals  for  those  who  were 
seriously  ill.  There  was  considerable  difficulty  in  obtaining  adequate 
transportation,  so  that  hospitalization  was  not  accomplished  as  soon  as 
it  was  desired. 

Epidemiological  Data. 

It  was  felt  that  this  outbreak  should  be  studied  as  thoroughly  as 
possible.  Accordingly  an  officer  was  detailed  to  obtain  as  much 
information  as  possible,  in  order  to  suggest  any  corrections  of  defects 
that  might  be  found.  This  officer  prepared  a  list  of  about  twenty-five 
questions  which  would  indicate  anj"  debilitating  circumstances  which 
might  contribute  to  the  rapid  spread  of  the  outbreak.  This  questionnaire 
was  presented  to  the  patients  in  the  various  hospitals,  and  with  the 
assistance  of  the  local  staff  and  convalescent  patients  it  was  possible  to 
obtain  the  information  quickly  and  adequately. 

The  first  question  which  arose  was  as  to  the  distribution  of  cases 
among  the  various  organizations  aboard  the  boat.  It  was  found  that  in 
one  organization  41  3  per  cent,  developed  the  disease  before  leaving  the 
boat,  and  6"8  per  cent,  after  leaving  the  boat.  The  disease  was  distri- 
buted throughout  all  the  organizations;  a  number  of  them  had  from 
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16  to  80  per  cent,  of  the  total  strength  of  their  organization  ill  with 
this  disease  before  leaving  the  transport.  Of  the  300  nurses  who  were 
aboard  the  boat,  in  one  group  69  per  cent,  were  ill,  in  another  5  per 
ce'it.,  and  in  the  third  group  09  per  cent,  were  ill  before  leaving  the 
boat.  They  took  an  active  part  in  caring  for  the  sick  troops,  and  after 
leaving  the  boat  the  percentage  of  nurses  becoming  ill  by  organizations 
were  as  follows  :  23"8  per  cent.,  33  per  cent.,  and  43  per  cent.  These 
nurses  evidently  cojitracted  the  infection  from  their  patients. 

Another  question  of  interest  was  the  kind  of  troops  which  were 
aboard  the  boat,  in  respect  to  their  civil  occupation  and  the  period  of 
time  they  had  been  employed  in  the  military  service.  It  was  found  that 
two-thirds  of  them  came  from  communities  having  under  6,000  people, 
that  58  per  cent,  of  them  came  from  farms  which  were  for  the  most  part 
located  in  the  north-west,  24"4  per  cent,  were  from  Wisconsin,  147  per 
cent,  from  Minnesota,  12'7  per  cent,  from  Illinois,  17'2  per  cent,  were 
from  Tennessee.  Of  course  this  last  mentioned  state  is  located  more  in 
the  south-east  than  in  the  north-west  of  the  United  States.  It  waf^ 
further  found  that  10-4  per  cent,  of  the  troops  went  to  their  training 
camps  last  May,  23  per  cent,  last  June,  and  41  per  cent,  last  July, 
showing  that  for  the  most  part  the  troops  had  not  been  long  enough  in 
military  service  to  become  hardened  to  it. 

Information  w^as  obtained  from  each  patient  which  would  indicate 
the  debihtating  circumstances  of  the  journey.  Practically  all  the  troops 
complained  that  the  shower  bath  of  sea  water  which  many  of  them 
received  twice  on  the  journey,  was  a  very  severe  ordeal.  It  was 
claimed  that  they  were  obliged  to  remain  undressed  without  covering 
for  a  considerable  period,  and  many  of  them  date  their  colds  from  this 
experience. 

The  men  further  complained  that  the  food  issued  in  the  ration  was 
not  seasoned  sufficiently  to  make  it  palatable.  Many  men  took  only  a 
few  regular  meals  throughout  the  journey.  They  patronized  the 
canteen,  purchasing  crackers,  sardines,  apples,  "  pop,"  canned  salmon 
and  candy.  This  food  was  eaten  at  too  irregular  intervals,  and  in 
quantities  insufficient  to  afford  proper  nourishment.  It  was  felt  that 
their  digestive  system  was  very  much  deranged  by  this  method  of  living. 
Many  of  the  men  complained  that  they  were  obliged  to  sleep  in 
hammocks  in  a  room  where  the  lights  were  on  all  night,  and  the  air 
was  very  foul,  so  that  they  could  not  rest.  The  nervous  tension  in 
passing  through  the  danger  zone  was  such  that  it)  also  contributed  to 
their  lack  of  sleep. 
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"What  effect  had  the  matter  of  distance  of  the  hospitals  from  the 
port  of  debarkation  upon  the  incidence  of  pneumonia  ?  The  patients 
were  transferred  by  hospital  train  to  the  hospitals  which  were  the  most 
distant.  One  hospital  was  located  180  miles  distant.  Three  hundred 
and  eighty-nine  cases  were  sent  to  this  hospital ;  of  these  141  developed 
pneumonia,  and  135  developed  the  disease  by  the  time  of  admission. 
Another  hospital  only  eight  miles  distant  took  271  patients,  and  had 
only  forty-five  cases  of  pneumonia  upon  admission.  These  patients  were 
all  carried  by  ambulance.  The  inference  that  transmission  a  long 
distance  was  entirely  responsible  for  this  difference  in  the  number  of 
cases  of  pneumonia  is  not  entirely  warranted,  because  of  the  fact  that 
several  cases  who  were  seriously  ill  were  sent  to  the  first  mentioned 
hospital ;  but  the  general  opinion  of  the  men  having  this  matter  in 
charge  was,  that  a  long  journey,  even  in  a  comfortable  hospital  train,  is 
not  without  its  injurious  effects. 

Another  question  arose :  Whether  very  many  secondary  cases  of 
pneumonia  developed  in  the  hospital  to  which  these  patients  were  sent  ? 
From  a  study  of  the  data  it  was  apparent  that  for  the  most  part  few 
cases  arose  within  the  next  three  or  four  days,  but  in  one  hospital 
there  was  a  distinct  outbreak  of  seventeen  cases  on  the  twelfth  day 
and  sixteen  cases  on  the  thirteenth  day  after  admission  to  the  hospital. 

The  mortality  in  the  various  hospitals  was  very  high  :  it  varied 
from  37'3  per  cent,  of  pneumonia  in  one  hospital  to  65  per  cent,  and 
77  per  cent,  in  other  hospitals.  In  two  hospitals  all  the  pneumonia 
cases  died.  This  is  explained  by  the  fact  that  at  one  hospital  they 
were  all  nearly  moribund  upon  admission,  and  in  the  other  hospital 
there  were  but  a  few  cases,  and  they  were  all  of  the  post-measles 
type  of  pneumonia. 

ExPEEiExcES  During  the  Next  Journey  of  this  Transport. 

One  month  later  this  same  transport  arrived  at  the  same  port  of 
debarkation  with  an  even  larger  number  of  troops.  The  incidence  of 
disease  was  very  much  smaller,  and  the  method  of  handling  infectious 
diseases  was  very  different.  Troops  were  carefully  examined  before 
admission  to  the  transport,  and  138  excluded  from  embarkation.  All 
were  required  to  wear  masks  over  the  nose  and  mouth  throughout  the 
journey.  The  temperature  of  all  persons  aboard  the  boat  was  taken 
daily,  and  all  having  a  temperature  of  above  99"5^F.  were  isolated  in  the 
sick  bay.    Again,  the  nose  and  throat  of  all  persons  aboard  the  ship  were 
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sprayed  with  a  solution  of  iodine  and  albolin.  The  result  was  that  on 
the  first  day  out  at  sea  about  ten  persons  were  isolated,  the  second  day 
forty-five,  the  third  day  thirty,  the  fourth  day  nine,  the  fifth  day 
thirteen,  the  sixth  day  ten,  and  the  seventh  day  twelve.  Many  of 
these  cases  were  released  before  the  journey  was  completed,  so  that  on 
the  day  of  debarkation  only  thirty-five  patients  were  transferred  to 
hospital,  two  of  whom  had  pneumonia.  From  the  above  experiments 
it  might  be  assumed  that  the  method  of  control  had  much  to  do  with 
checking  the  spread  of  the  outbreak. 

It  happened  that  about  this  time  another  transport  from  the  same 
port  of  embarkation  arrived  at  the  port  of  debarkation,  on  which  there 
was  a  similar  small  number  of  cases  of  acute  respiratory  disease.  The 
precaution  which  was  taken  in  this  instance  was  that  temperatures 
were  taken  every  day,  and  those  having  a  temperature  of  99'5°  F, 
were  isolated  in  the  sick  bay.  This  experiment  seems  to  have  been  a 
control  to  that  used  on  the  first  transport.  It  would  seem  that  the 
important  measure  to  prevent  the  spread  of  infection  was  promptly  to 
isolate  all  with  a  fever. 

On  further  investigation  it  was  found  that  the  troops  on  both  these 
transports  came  from  the  same  camp  where  this  outbreak  of  acute 
respiratory  disease  had  been  prevalent  for  some  time.  Large  numbers 
of  men  had  been  ill  in  their  organizations.  These  troops  were  the  un- 
attacked  survivors  of  an  extensive  outbreak,  so  that  they  might  be 
considered  as  immune  to  a  large  extent  from  this  disease.  This  fact 
would  lead  us  to  inquire  how  far  any  of  these  measures  adopted 
had  been  instrumental  in  checking  the  spread  of  this  mfection.  It 
should  be  further  pointed  out  that  at  the  time  of  the  extensive  out- 
break aboard  this  transport  there  was  a  very  severe  outbreak  of  this 
acute  respiratory  disease  in  the  camps  from  which  these  organizations 
came.  This  journey  on  the  transport  appears  to  have  been  an 
incident  in  the  history  of  a  comparatively  small  number  of  troops 
who  were  extensively  infected  with  a  virulent  organism  during  the 
period  of  its  increase  in  virulence.  The  outbreak  was  prevalent  in 
the  camps  and  aboard  other  transports  with  a  similar  degree  of  viru- 
lence. At  the  time  of  the  second  trip  of  this  transport  the  incidence  of 
the  disease  had  already  begun  to  subside,  in  the  camps  and  aboard  other 
transports.  It  is  true  that  more  rigid  measures  of  control  were  in  use 
at  the  time,  but  it  is  a  question  if  the  infectious  agent  had  not  already 
attacked  those  who  were  susceptible  and  accomplished  its  severest 
effects. 
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Conclusions. 

(1)  One  of  the  most  effective  measures  of  checking  the  spread  of 
respiratory  diseases  among  troops  is  to  space  the  men  over  a  large  area. 
The  case-incidence  aboard  this  transport  dropped  immediately  as  soon 
as  the  troops  were  transferred  to  the  rest  camp.  It  is  true  that  theyi 
were  crowded  at  the  camp,  but  the  crowding  was  not  so  extensive  as  it 
was  aboard  the  boat. 

(2)  Probabl}-  the  best  method  of  dealing  with  cases  ill  with 
an  acute  respiratory  disease  is  to  treat  the  patient  at  the  place  where 
he  becomes  ill,  by  rest,  warmth  and  gOod  food,  in  other  words,  good 
nursing. 

(8)  The  debilitating  conditions  aboard  the  boat,  such  as  character 
of  food,  insufficient  sleep,  and  poor  ventilation,  may  have  contributed 
somewhat  to  the  extent  of  the  outbreak.  These,  However,  were  probably 
no  worse  than  on  other  trips. 

(4)  The  appearance  of  this  outbreak  was  probably  due  not  so  much 
to  unfavourable  conditions  of  environment,  lowered  individual  resist- 
ance on  account  of  fatigue,  exposure,  irregularity  of  food,  immaturity 
and  so  forth,  as  it  was  to  an  extremely  virulent  infectious  agent,  which 
was  prevalent  not  only  aboard  this  transport  but  also  aboard  other 
transports,  and  in  the  camps  from  which  these  patients  came.  The 
actual  number  of  cases  may  have  been  increased  by  so-called  lowered 
resistance,  but  this  alone  will  not  explain  the  outbreak. 


Mr.  E.  B.  TuENER. 

I  wish  to  speak  on  the  clinical  aspects  of  the  epidemics  of  influenza 
of  1889,  1891,  1893,  and  up  to  1895,  as  it  fell  to  me— and  I  do  not 
think  it  did  to  many  of  you — to  go  through  the  mill  in  the  treatment  of 
these  epidemics.  I  believe  that  these  epidemics  from  1889  onwards 
were  not  quite  the  same  as  the  one  we  are  having  now.  The  clinical 
symptoms  certainly  differed.  Bacteriology  was  not  then  a  power  under 
the  microscope,  and  we  had  to  rely  upon  what  we  could  gather  from 
morbid  anatomy  and  clinical  observation.  The  cases  began  exceedingly 
suddenly.  I  was  perfectly  well  on  leaving  one  house  one  afternoon,  and 
exceedingly  ill  before  I  got  to  the  next,  and  my  principal  complaint 
was  pain,  exceedingly  distinct,  behind  the  eyes  and  down  the  back, 
particularly  in  the  line  of  the  spinal  column,  and  at  the  back  of  the  legs, 
and  nothing  much  anywhere  else.     There  was  very  little  occipital  or 
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frontal  headache ;  it  was  behind  the  eyes.  The  temperature  did  not  run 
quite  so  high  as  in  this  last  epidemic.  Seldom  did  one  find  anybody 
with  a  temperature  much  above  108-2°  or  104°  F.  The  general  range 
was  from  100-5°  to  10-2°  F.  The  pulse  rarely  tallied  with  the 
temperature ;  it  was  either  a  little  too  quick  for  the  temperature 
or  too  slow,  but  without  any  of  the  ill-effects  supervening  which 
you  generally  find  when  there  is  that  difference  between  pulse  and 
temperature  in  other  diseases.  The  eye  had  a  curious  appearance, 
which  I  can  only  attempt  to  describe  as  "foxy."  The  tongue  was  not 
moist  or  coated;  in  almost  all  the  cases  it  was  very  like  one  of  those 

dates  which  are  seen  dried  on  a  stick  ;  and  there  was  a  strange  touch 

I  can  only  describe  it  as  a  sort  of  "tang  " — in  the  skin,  which  was  so 
characteristic  that  I  believe  I  could  have  diagnosed  a  case  of  influenza 
by  simply  touching  the  person,  after  dealing  with  one  or  two  thousand 
cases.  It  was  quite  a  different  feeling  in  the  skin  to  what  I  have 
experienced  in  any  other  illness.  We  had  many  complications  in  those 
days — bronchitis,  broncho-pneumonia,  and  pneumonia.  3bme  of  the 
cases  of  influenza  absolutely  simulated  enteric  fever.  The  first  I  ever 
saw,  about  October,  1889,  I  mistook  for  enteric  and  treated  it  as  such 
for  a  fortnight.  There  was  some  excuse  for  so  doing  because  this 
particular  gentleman  had  come  straight  from  Marseilles,  and  any 
person  who  developed  a  continued  feverish  temperature  under  such 
circumstances  we  looked  upon  as  possibly  suffering  from  typhoid  fever, 
as  this  disease  was  then  endemic  at  Marseilles.  All  the  symptoms  of 
that  illness  were  present  except  the  spots,  until  at  the  end  of  a  fortnight 
it  "  fizzled  out,"  and  I  had  to  console  myself  with  the  thought  that  it 
was  "  one  of  those  fevers  of  miasmatic  or  malarial  origin  which  were 
not  yet  thoroughly  and  efficiently  classified."  Afterwards,  when  I  knew 
what  it  was,  I  saw  many  of  these  cases  of  influenza  simulating  enteric. 
We  wrote  much  about  it  and  we  discussed  it  as  we  are  doing  now, 
and  we  came  to  the  conclusion  that  the  specific  infection  attacked  more 
particularly  the  nerve  centres,  and  we  considered  afterwards  that  this 
opinion  was  justified  to  a  great  extent  by  the  very  pronounced  nerve 
sequelse  which  we  observed.  Many  patients  recovering  from  a  case  of 
influenza  which  had  run  a  normal  unchecked  course  frequently  suffered 
for  six  or  nine  months,  or  even  a  year,  from  pronounced  symptoms  such 
as  depression,  neurasthenia,  neuritis,  and  other  ills  which  we  could 
only  describe  as  "  nervous."  It  seemed  that  the  pneumogastric  nerve 
perhaps  at  its  origin  might  be  particularly  affected,  because  the 
complications  principally  involved  the  stomach  and  lung.     One  of  my 
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most  difficult  cases  was  a  very  bad  influenza  complicated  by  severe 
vomitin*^,  and  I  could  do  nothing  for  that  person  until  I  had  subdued 
the  vomiting.  The  description  I  have  given  you  of  these  cases  differs 
very  distinctly  from  what  you  have  heard  with  regard  to  the  present 
outbreak.  Such  cases  ran  on  from  1889  to  1895  and  then  by  degrees 
thev  "  fizzled  out."  In  those  years  when  there  was  no  actual  epidemic, 
one  used  to  hear  of  a  very  large  number  of  cases  of  "  influenza  "  which 
I  steadfastly  refuse  to  believe  were  true  influenza.  This  state  of  things 
continued  until  1900,  when  there  was  a  very  severe  outbreak  in  January, 
which  was  somewhat  akin  to  the  epidemic  we  had  last  July.  That 
passed  off,  and  then  again,  for  the  long  period  from  1900  until  this  year, 
I  have  seen  very  few  cases  which,  judged  by  what  we  called  influenza 
in  1889-91,  could  be  written  down  as  such. 


Dr.  ^Y.  E.  Caenegie  Dickson. 
Vaccine  Treatment. 

From  practically  the  commencement  of  the  War,  at  Fulham 
Mihtary  Hospital  and  at  the  Eoyal  Hospital  for  Diseases  of  the  Chest, 
we  have  treated  cases  of  bronchitis,  broncho-pneumonia,  pneumonia 
and  allied  conditions  of  the  respiratory  tract  with  vaccines.  At  first 
I  prepared  autogenous  vaccines  for  each  case,  but  later,  as  my  stock 
emulsions  of  these  accumulated  into  hundreds,  I  mixed  them  into  a 
multivalent  stock  vaccine,  making  a  rough  standardization  of  each  as 
I  added  it,  so  that  a  given  amount  of  the  mixed  emulsion  would  give 
on  dilution  a  stock  "  mixed  catarrhal  "  vaccine  with  a  fixed  total 
number  of  the  contained  organisms.  My  clinical  colleagues  found  the 
use  of  this  "  mixed "  vaccine  sufficiently  promising  to  warrant  its 
routine  use  in  such  cases,  and  the  majority  of  them  have  shown  their 
faith  in  it  by  themselves  undergoing  prophylactic,  and  at  times 
therapeutic  courses  of  it.  If  in  any  given  case  the  results  were  not 
sufficiently  favourable,  I  made  an  autogenous  vaccine,  and  usually  added 
a  proportion — usually  one-third — of  my  mixed  catarrhal  emulsion,  with 
on  the  whole  good  results.  I  adopted  the  same  procedure  as  that 
detailed  above  in  the  present  epidemic  and  my  "mixed  influenza" 
vaccine  is  now  made  from  fifty  cases  (throat  swabs  from  some  twenty 
cases  with  high  temperature  before  the  onset  of  complications ;  and 
from  washed  sputum  or  throat  mucus  from  about  thirty  cases  with 
bronchitis,    broncho-pneumonia,    &c.),   the    routine    media    used    being 
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agar,  blood-agar,  broth,  blood-broth,  blood  serum  and  anaerobic  meat- 
broth.  The  approximate  composition  of  this  vaccine,  taking  the  whole 
as  "  twenty,"  is  : — 

Streptococci  ...  ...  ...  ...  .  5  p^rts 

Staphylococci  ...  ...  ...  ...  5 

.Pneumococci  ...  ...  ...  ...  ..  3 

Minute  Gram-negative  influenza-like  bacilli       ...  ...  3     , 

Friedlander's  bacilli  ...  ...  ...  ...  ..  2 

Other:  orga.mams  (Micrococcus  catarrhalis,  &c.)...  ...  2 

For  prophylactic  use,  60,  100  and  150  millions  total  organisms  were 
given  to  adult  males  at  weekly  intervals  ;  40,  GO  and  100  millions  to 
adult  females,  and  the  amount  of  reaction  produced  by  these  doses 
appeared  suitable  in  the  majority  of  cases,  being  either  practically  absent 
or  only  slight  malaise  and  a  very  slight  rise  of  temperature,  and  in  some 
cases  "stiffness"  of  the  legs,  neck,  or  elsewhere,  being  recorded. 
After  fully  testing  the  dosage  of  the  vaccine  on  healthy  persons 
(beginning  with  myself),  we  next  proceeded  to  try  it  on  influenzal  cases 
with  temperature,  but  with  no  pulmonary  complications,  with  results  that 
my  clinical  colleagues  will  be  better  able  to  assess  than  myself.  They 
have  all  expressed  themselves  convinced  that  the  results  were  beneficial, 
and  that  in  most  cases  the  disease  was  apparently  shortened  and  the 
occurrence  of  complications  prevented.  Next  we  very  cautiously 
approached  the  question  of  the  treatment  of  cases  with  purulent  bron- 
chitis, broncho-pneumonia,  pleurisy,  empyema,  &c.,  and  I  at  first  advised 
small  doses  (20,  40,  60,  80  milHons,  and  so  on),  at  intervals  of  three  to 
four  days,  according  to  the  nature  and  severity  of  the  case.  I  am  now 
inclined  to  advise  rather  larger  doses,  and  the  intervals  may  also  be 
cautiously  decreased.  We  have,  perhaps,  not  yet  a  sufficient  number  of 
cases  upon  which  to  base  a  scientific  opinion,  but  again  my  clinical 
colleagues  have  had  a  considerable  degree  of  success  in  such  cases  when 
these  were  not  actually  moribund.  I  have  myself  given  the  vaccine 
prophylactically  to  about  500  persons,  and  so  far  as  I  can  ascertain, 
only  two  of  these  have  since  developed  anything  resembling  influenza — 
one  girl  who  says  she  felt  ill  the  day  I  gave  her  the  injection  but  did 
not  tell  me  at  the  time,  and  one  man  who  also  felt  unwell  at  the  time 
of  his  inoculation.  The  first  case  ran  a  mild  course  of  a  week,  without 
complications.  The  second  developed  some  purulent  bronchitis,  but  was 
doing  well  when  I  last  heard  of  him. 

As  my  general  findings,  bacteriological  and  pathological,  are  on  the 
whole   very   similar   to    those  of   the   various  official    reports   recently 
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published,^  and  also  to  those  of  the  immediately  preceding  speaker  and 
several  others,  I  need  only  refer  to  one  or  two  points  where  my  run 
of  cases  appears  to  give  slightly  different  results.  First,  in  addition  to 
hsemolytic  diplostreptococci,  which  were  most  frequent,  and  pneumo- 
cocci  which  were  next  so,  as  organisms  of  secondary  infection  following 
upon,  or  in  many  cases  comcident  with,  the  primary  infection  with 
Gram-negative  influenza-like  bacilli,  I  should  like  to  emphasize  the 
comparative  frequency  of  the  presence  of  staphylococci,  especially 
Staphylococcus  aureus.  I  have  found  the  latter  in  .the  cultures  of  the 
washed  sputum  of  rather  more  than  50  per  cent,  of  the  cases  with 
pulmonary  complications,  and  in  the  lungs  and  pleurae  in  about  a  quarter 
of  the  fatal  cases,  in  addition  to  the  usual  strepto-  and  pneumococci  and 
Bacillus  influenza',  itself.  It  has  also  been  present  in  ten  pleural  fluids 
removed  by  chest  puncture  during  life — four  times  in  pure  culture. 
It  should,  therefore,  I  think,  be  regarded  as  one  of  the  important 
organisms  of  secondary  infection,  though  it  has  not  been  included  in 
the  official  vaccine.  Friedlander's  bacillus  also  occurred  sufficiently 
frequently  to  merit  inclusion.  It  was  frequently  present  in  moderate 
or  in  small  numbers,  and  in  at  least  one  case  it  was  practically  the  only 
organism  in  addition  to  Bacillus  influenzas  found  in  the  pneumonic 
sputum.  Meningococci  have  not  been  found  in  this  series  in  any  case, 
nor  have  any  cases  of  influenzal  meningitis  occurred,  although  Fulham 
Military  Hospital  is  the  centre  to  which  the  cases  of  suspected 
epidemic  cerebro-spinal  meningitis  in  the  London  district  are  sent, 
and  one  might  therefore  expect  some,  at  all  events,  of  the  possible 
influenzal  cases  to  come  to  us  along  with  these.  No  cases  of  meningitis 
due  to  Bacillus  influenzae  have  developed  in  hospital. 

With  regard  to  the  occurrence  of  Bacillus  influenzae  itself — I  have 
hitherto  had  little  doubt  that  it  was  the  probable  primary  infective  agent 
concerned  in  the  production  of  the  epidemic,  or  that  it  is  at  all  events 
one  of  the  organisms  most  constantly  found,  and  is  certainly  itself 
pathogenic.  In  the  first  few  cases  I  had  some  difficulty  in  finding  it, 
but  latterly  it  has  occurred  in  practically  100  per  cent,  of  my  cases — 
especially  in  throat  swabs  from  cases  without  sputum,  but  also  in 
the    washed    sputum    of    bronchitic    and    broncho -pneumonic    cases — 

'  Since  the  above  was  written,  the  extremely  important  preliminary  note  by  Rose  Bradford 
and  his  collaborators  upon  the  occurrence  of  a  filter-passing  organism  in  influenza  and  other 
diseases  has  appeared,  and  we  must  await  further  details  of  their  investigation,  the  con- 
firmation of  which  will,  of  course,  have  a  very  important  bearing  upon  the  subject  of  this 
discussion. 
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often  in  enormous  numbers,  cultures  on  blood-media  sometimes  giving 
an  almost  pure  growth  of  the  organism. 

With  regard  to  my  post-mortem  findings,  there  is  just  one  point 
I  would  emphasize.  The  condition  of  the  lung  and  pleura  is  sufficiently 
described  in  various  published  reports,  but,  in  addition  to  the  dilatation 
of  the  right  heart,  I  have  practically  uniformly  found  intracardiac  ante- 
mortem  thrombosis— not  merely  the  so-called  "  chicken-fat  "  agony 
thrombus — but  definite,  tough,  adherent  white  thrombus,  beginning  in 
the  appendix  of  the  right  auricle,  passing  through  the  tricuspid  into  the 
right  ventricle,  with  firm  entangling  adhesions  around  the  chordee  of 
the  valve  and  the  columnse  carneae,  and  often  passing  a  varying  distance 
into  the  pulmonary  artery.  For  some  fourteen  years  I  have  taught  the 
importance  of  this  occurrence  in  lobar  pneumonia.  It  is  one  of  the  most 
important  fatal  complications  of  the  disease,  and  merits  the  attention 
of  the  clinicians  in  charge  of  these  cases.  Greenfield  and  Fraser,  in 
Edinburgh,  used  to  urge  the  value  of  Fraser's  original  tincture  of 
strophanthus  in  such  cases  as  a  preventive  of  the  occurrence  of  such 
thrombosis,  and  strongly  deprecated  the  use  of  digitalis  and  strychnine. 

The  presence  of  leucopenia  is  an  important  phenomenon  in  a  certain 
proportion  of  the  cases  and  at  certain  stages  of  the  disease  in  the 
present  epidemic.  Apart  from  cases  of  influenza,  I  have  had  m  the  past 
few  weeks  several  cases  of  acute  streptococcal  infection,  some  of  them 
giving  the  organism  on  blood  culture,  characterized  by  varying  grades 
of  leucopenia.  In  some  of  these  cases  I  have  given  normal  horse  serum 
intravenously,  and  noted  a  marked  polymorph  leucocytosis  withm 
twenty-four  hours — e.g.,  to  15,000,  20,000  or  more — with  apparent 
benefit  to  the  patient.  This  means  of  stimulating  the  bone-marrow  to 
react  seems  to  be  worth  trying  in  influenzal  cases  with  leucopenia. 

One  other  point  to  which  I  should  like  to  refer  is  the  important 
question  of  the  carrier  of  the  Pfeiffer  bacillus.  At  the  Koyal  Hospital 
for  Diseases  of  the  Chest,  which  includes  the  tuberculosis  departments 
of  the  boroughs  of  Shoreditch,  Finsbury  and  South  Islington,  I  have 
carried  out  the  routine  examination  of  many  thousands  of  specimens 
of  sputum.  One  of  the  most  noticeable  features  of  these  examinations 
is  the  frequent  occurrence  of  small  Gram-negative  influenza-like  bacilli 
in  many  of  the  cases  of  chronic  bronchitis,  in  which,  clinically,  the 
suspicion  of  the  presence  of  influenza  has  not  arisen.  I  have  frequently 
separated  these  organisms  from  such  cases.  They  grow  upon  blood- 
media  and  conform  culturally  and  morphologically  with  Pleifier's 
bacillus,  and  they  constitute,  I  am  convinced,  the  reservoir  of  infection 
JA— 6 
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in  the  country — a  point  of  great  importance  for  the  consideration 
of  the  Public  Health  Authorities  in  dealing  with  the  whole  question 
of  such  epidemics. 

Vaccine  Treatment. — Eeturns  are  so  far  very  incomplete.  Dr.  C.  J. 
Harrison,  physician  to  Fulham  Military  Hospital,  writes : — 

I  used  your  vaccine  No.  1 '  in  thirty-one  cases  of  influenza  at  Fulham 
Military  Hospital.  After  admission  each  man  had  3  minims  as  soon  as 
possible.  None  of  these  thirty-one  developed  pneumonia.  Seven  developed 
purulent  bronchitis.  All  did  well.  I  came  to  the  conclusion  that  the  period 
of  fever  in  the  uncompHcated  cases — i.e.,  twenty-four  cases — was  shortened  by 
forty-eight  to  seventy-three  hours.  The  bronchitis  cases  did  well  also.  The 
temperature  was  frequently  on  admission  over  104'  F.  ;  it  soon  dropped. 
There  was  little  local  reaction,  only  a  little  soreness  at  point  of  injection.  In 
private  I  used  it  on  thirty-seven  people  as  a  prophylactic  ;  none  of  them  so  far 
has  developed  influenza.  All  had  two  injections,  the  second  seven  days  after 
the  first.  I  had  three  cases  of  pneumonia.  I  used  your  No.  3  (weak)  vaccine^ 
on  each.  All  three  are  doing  well  (3  minims  for  first  injection,  5  minims 
five  days  after  the  first  injection).  The  lung  change  was  in  each  case  a 
broncho-pneumonia  ;  each  has  been  followed  by  a  pleurisy.  None  of  the  cases 
(five)  on  whom  I  am  using  your  anticatarrhal  vaccine  has  developed  influenza. 
They  have  each,  since  October  1,  had  five  to  seven  injections. 

Dr.  S.  E.  Schofield,  physician  to  Fulham  Military  Hospital,  writes  : — 

One  case  of  influenzal  pneumonia  was  admitted  to  one  of  my  wards,  and  I 
gave  prophylactic  treatment  with  the  vaccine  to  the  six  nurses  and  the  other 
sixteen  patients  in  the  ward.     None  have  so  far  developed  influenza. 

Major  Charles  Gray,  physician  to  Fulham  Military  Hospital, writes: — 

Therapeutic  Inoculation.  —  Sixteen  cases  of  influenza  inoculated  on 
admission.  In  everj'  case  the  temperature  came  down  within  forty-eight 
hours,  without  any  complications.  In  one  case  with  pneumonia  on  admission 
the  temperature  came  down  within  forty-eight  hours.  Several  severe  cases 
with  comphcations  were  treated  with  small  doses,  and  I  am  inclined  to  believe 
that  the  vaccine  assisted  recovery  in  several  instances. 

The  statistics  of  the  other  physicians  are  not  yet  available,  but  are 
on  similar  lines  to  the  above. 

'  This  vaccine  contained  600  total  organisms  per  cubic  centimetre. 

-  This  vaccine  contained  200  total  organisms  per  cubic  centimetre  ;  the  organisms  being 
as  described,  except  that  of  Bacillus  influenzcs  there  were  two  parts,  not  three  ;  and  of  other 
organisms  three,  not  two. — W.  E.  CD. 
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Dr.  Moreland  McCrea,  physician  to  the  Eoyal  Hospital  for  Diseases 

of  the  Chest,  writes  : — 

Prophylactic  Inoculation.— Twenty  nurses  and  sixty  "  contacts  "—i.e.,  the 
patients  in  the  two  adjoining  beds  to  cases  of  influenza— were  inoculated. 
Only  one  nurse  developed  the  disease.  She  was  taken  seriously  ill  the  day 
following  her  inoculation— i.e.,  she  already  had  the  infection  when  inoculated— 
and  developed  bad  broncho-pneumonia.  She  was  the  only  case  of  this  type 
that  I  have  seen  recover.  She  had  a  second  inoculation  on  tlie  fourth  day,  and 
next  day  the  temperature  dropped,  and  she  is  now  doing  well. 

Therapeutic  Inocxdation.  —  Fifteen  cases,  including  both  cases  of  high 
temperature  and  cases  with  pulmonary  complications,  were  inoculated  on  the 
lines  suggested.  Only  one  died,  and  was  the  subject  of  extremely  severe 
nephritis,  whilst  all  tlie  other  cases  did  well. 


Surgeon-Captain  Bassett-Smith,  C.B.,  C.M.G. 

In  accordance  with  the  recommendations  of  the  committee  of 
bacteriologists  held  at  the  War  Office,  and  with  the  sanction  of  Sir 
"\V.  Norman,  K.C.B.,  Medical  Director  of  the  Eoyal  Navy,  a  pro- 
phylactic vaccine  was  immediately  prepared,  in  quantity,  at  the 
Eoyal  Naval  College,  Greenwich,  and  distributed  to  the  depots  and 
to  ships  of   the  Grand  Fleet  to  be  given  to  all  on  a  voluntary  basis. 

Composition  of  the  Vaccine. 

Bacillus  influenzcB  (3-5  strains)  ...  ...  60  millions  per  cubic  centimetre 

Streptococci  (3-5  strains)  ...  ...  80  „  ,,  ,, 

Pneumococci  (3-5  strains)  ...  ...         200  ,,  ,,  ,, 

Dose. — First  inoculation,  0'5  c.c.  ;  second  inoculation,  1  c.c. 

The  Plymouth  strains  of  streptococci,  all  haemolytic,  were  in- 
corporated together  with  other  blood  culture  strains.  At  one  depot 
pneumococci  were  more  frequently  obtained  from  the  blood  than 
streptococci,  showing  that  at  different  places  the  secondary  types  of 
infection  also  differed  in  frequency. 

In  sending  out  the  vaccine  directions  were  given  that  it  was  not  to 
be  used  if  acute  catarrhal  symptoms  or  fever  were  present.  One 
medical  officer  reports  that  in  the  course  of  the  inoculations  ten  cases 
occurred.  Four  of  these  had  received  one  dose  on  the  day  of  onset 
only.  All  ran  a  very  mild  course.  Of  the  six  not  inoculated  two  were 
mild  and  four  severe,  with  one  death.  This  pointed  to  the  value  of  the 
vaccine  even  in  the  early  stage.  At  Greenwich  1,000  boys  of  the  Eoyal 
JA — 6a 
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Hospital  School  have  received  both  inoculations,  and  no  case  has 
occurred  among  them  though  the  disease  was  prevalent  in  the  district. 
Amongst  the  thousands  that  have  been  inoculated  the  reactions,  with 
one  exception,  have  been  slight,  and  there  has  been  no  evidence  of  an 
increased  susceptibility  or  negative  phase. 

The  preventive  value  of  the  vaccine  against  influenza  bacilli  is  not 
high,  but  it  is  probable  that  an  increased  immunity  against  streptococcic 
and  pneumococcic  infections  will  be  acquired,  preventing  the  most 
severe  complications  and  fatal  results. 

A  total  of  132,475  c.c.  of  the  vaccine  has  up  to  the  present  been 
distributed  in  the  Royal  Navy. 

There  has  not  yet  been  time  to  receive  results  of  the  con- 
trolled experiments  of  inoculated  and  uninoculated  which  have  been 
carried  out. 


The  Peesident. 

My  own  feeling  is  that  the  protective  inoculation  may  be  of  use, 
particularly  in  young  people,  who  are  more  susceptible  at  the  present 
time,  in  preventing  the  severe  complications  to  which  the  mortality 
is  due. 


Major  Newton  Pitt,  R.A.M.C. 

I  wish  to  make  a  few  remarks  on  the  question  of  treatment  because 
negative  conclusions  may  be  of  value,  and  the  results  of  only  partially 
successful  treatment  should  be  put  on  record. 

The  whole  question  turns  very  largely  upon  the  nature  of  the 
epidemic.  The  severity  of  the  epidemic  varies  greatly  in  different 
localities.  In  some  districts  there  may  be  no  serioas  cases,  the  illness 
runs  its  course  without  any  complication,  and  there  is  hardly  any 
mortality  provided  the  patient  is  kept  strictly  in  bed,  and  almost  all 
recover  under  any  simple  treatment.  In  other  districts  one  feels  that 
from  the  first  the  disease  is  so  virulent  that  the  patient  has  very  small 
chances  of  recovery,  especially  in  those  cases  where  he  is  intensely 
cyanosed,  dyspnoeic  and  lethargic ;  his  skin  soon  becomes  yellowish, 
with  almost  a  post-mortem  tint,  and  he  becomes  steadily  more  and 
more  toxic,  often  with  a  slow  pulse,  and  in  spite  of  any  treatment  the 
majority    will    die.      The    most  we    can    hope  for  is  to  save  the  less 
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severe  of  these  cases.  So  much  do  the  cases  differ  that  all  statistics  as 
to  the  result  of  treatment  are  fallacious. 

It  is  agreed  that  in  the  present  epidemic  three  or  four  different 
organisms  may  be  present,  and  it  is  a  question  whether  we  can  at 
present  differentiate  between  the  cases  clinically.  The  sputum  may  be 
haemorrhagic,  rusty  and  viscid,  muco-purulent  or  frothy.  When  the 
sputum  is  muco-purulent  from  the  first,  the  organisms  are  streptococci 
— often  mixed  with  Bacillus  influenzae  —  some  of  the  haemorrhagic 
cases  are  streptococcal,  and  the  rusty  sputum  is  mostly,  but  not  invariably, 
pneumococcal  ;  it  would  be  a  great  advance  if  we  could  determine  the 
particular  organisms  from  the  clinical  symptoms,  and  successful  results 
will  obviously  not  be  obtained  by  giving  the  same  treatment  to  all. 

In  the  cyanotic  septic  cases  I  have  been  in  the  habit  of  administering 
subcutaneously,  with  some  benefit,  especially  when  it  has  been  adminis- 
tered early,  antistreptococcic  serum  20  c.c.  daily,  rising  occasionally  to 
40  c.c.  The  maximum  total  amount  has  been  140  c.c.  I  have  seen 
cases  more  or  less  unconscious  with  incontinence  become  conscious 
under  this  treatment,  and  able  again  to  take  food,  and  ultimately 
to  recover.  The  improvement  has  not  always  continued,  and  even 
after  six  or  seven  days  the  temperature  may  again  rise  suddenly, 
the  patients  again  become  lethargic  and  die.  Other  oases  have  been 
treated  with  intravenous  injections  of  10  c.c.  (1  in  2,000)  of  hydrarg. 
perchlor.  with  temporary  benefit,  but  at  present  no  efficient  treatment 
for  the  most  toxic  cases  is  known. 

It  is  the  massive  collapse  of  the  posterior  part  of  both  lungs,  which 
become  airless,  splenized,  and  full  of  exudate,  and  the  inability  of  the 
patient  to  open  up  the  alveoli  again,  which  ultimately  cause  death. 


Lieutenant-Colonel  C.  E.  Coopek  Cole,  C.A.M.C. 

Serum  Therapy. 

During  the  past  seven  weeks  I  have  had  over  2,000  cases  of  this 
epidemic  under  my  care  in  hospital.  We  had  ample  opportunities  of 
trying  the  various  lines  of  drug  treatment  (even  salicin  to  30  gr.  q.i.h.) 
which  are  usually  advocated,  and  our  results  have  been  far  from 
satisfactory.  Oar  cases  could  be  grouped  as  (a)  toxic,  {b)  pneumonic, 
and  (c)  toxic  followed  by  pneumonic.  The  last  two  types  were  in 
several  instances  complicated  by  empyema,  and   direct  smears  of  the 
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tluid  usually  showed  streptococci,  occasionally  pneumococci.  We, 
therefore,  decided  to  try  multivalent  antistreptococcic  seruru  in  addition 
to  ordinary  symptomatic  treatment. 

Up  to  November  2  we  had  treated  125  cases  with  doses  varying 
from  5  c.c.  to  100  c.c.  at  one  injection.  The  maximum  given  to  one 
patient  was  210  c.c.  The  serum  was  administered  subcutaneously, 
intramuscularly  and  intravenously.  Finding  that  an  initial  5  c.c.  dose 
produced  no  harmful  effects,  we  usually  gave  10  c.c.  to  20  c.c.  twice 
daily.  Since  the  above  date  we  have  tried  giving  20  c.c.  intra- 
venously on  admission,  and  then  10  c.c.  twice  daily  till  a  satisfactory 
result  was  obtained.  It  seemed  usually  to  shorten  the  course  of  toxic 
cases. 

Our  observations  seemed  to  show  the  following  advantages :  - 

(1)  Reduction  of  toxaemia,  as  shown  by  delirium  clearing  and  a  sense 
of  wellbeing,  even  though  physical  chest  signs  showed  no  change. 

(2)  Frequently  profuse  sweating  with  lessened  fever. 

(3)  Pulse  usually  quieter  and  of  better  quality. 

(4)  The  i5ght  for  life  w^as  prolonged,  even  though  unsuccessful  in 
many  cases. 

In  no  severe  cases  was  a  dangerous  reaction  noted,  and  in  only  a 
few  already  moribund  patients  did  the  toxaemia  seem  to  be  increased  as 
evidenced  by  increased  stupor.  Of  thirty-two  extremely  toxic  cases 
nineteen  showed  immediate  improvement,  five  none,  and  eight  went  on 
into  the  pneumonic  condition.  We  therefore  concluded  that  anti- 
streptococcic serum  should  be  given  as  early  as  possible  in  all  cases, 
even  pneumonic  cases  showed  benefit,  and  after  draining  local  foci — e.g., 
empyemas — the  benefit  was  marked.  We  continued  serum  treatment 
till  a  sharp  serum  reaction  developed.  We  also  used  normal  horse, 
antidiphtheritic  and  antipneumococcic  serums  in  short  series,  though 
the  normal  serum  was  not  as  useful  as  the  other. 

We  have  lately  been  using  eusol  intravenously  in  doses  of  5  c.c.  to 
250  c.c.  In  most  cases  there  has  been  a  sharp  reaction,  as  indicated  by 
chill,  rise  of  fever,  and  then  a  rapid  fall  towards  normal.  In  a  few 
cases  results  look  satisfactory,  but  natural  variations  in  the  course  of 
the  disease  are  so  manifold  that  the  amount  of  influence  which  we  can 
exert  on  them  is  very  problematical. 
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Mr.  E.  B.  Turner. 

Treatment  (Curative). 

In  a  ceL'tain  number  of  cases  I  have  tried  a  vaccine  consisting  purely 
of  the  influenza  bacillus,  and  out  of  those  cases  in  which  I  tried  it — all 
of  them  youngish  school-children — 50  per  cent,  have  had  influenza  in  an 
extremely  mild  form.  All  my  cases  have  occurred  in  absolutely  private 
practice.  I  have  had  no  cases  in  institutions  or  hospitals.  The  only 
place  which  can  come  at  all  under  the  definition  of  an  institution  is  a 
large  hostel  which  I  look  after,  and  in  which  120  young  ladies  live — 
business  women  for  the  most  part.  I  have  to  take  you  back  to  the  old 
epidemics.  In  1878  I  was  house  physician  at  St.  George's,  and  during 
that  year  we  were  very  largely  engaged  in  the  treatment  of  rheumatic 
fever,  which  established  the  position  of  salicin  atid  the  salicylates  in 
therapeutics.  I  had  to  look  after  those  experiments  under  the  direction 
of  the  physicians  to  the  hospital  at  that  time.  To  get  any  success  we 
had  to  press  the  drugs  very  forcibly.  In  a  short  time  we  got  up  to 
giving  30  gr.  of  salicylate  of  soda  every  two  hours,  and  giving  it  with 
very  great  success.  I  had  a  good  deal  of  experience  with  salicin  and 
salicylate  of  soda  and  other  preparations  derived  from  the  willow  tree. 
When  these  epidemics  first  began  I  had  a  large  number  of  cases,  and 
I  was  not  at  all  satisfied  with  the  way  they  went.  I  had  bronchitic 
and  pneumonic  complications  and  nerve  complications,  and  the  cases 
hung  about  for  a  fortnight  or  three  weeks  and  then  got  up  ill.  I  came 
to  the  conclusion  that  probably  if  I  could  get  a  person  thoroughly  under 
the  influence  of  salicin  I  might  be  able  to  cut  short  the  course  of  the 
disease.  I  happened  to  get  a  sharp  attack  of  influenza  myself  one 
afternoon  (temperature  103"6°  F.).  I  went  straight  off  to  Savory  and 
Moore's,  in  Bond  Street,  and  swallowed  in  the  shop  40  gr.  of  salicin, 
and  went  home  with  20  gr.  of  salicin  in  powders,  one  of  which  I  took 
every  hour  during  the  night.  In  the  morning  my  temperature  was 
normal,  and  although  I  had  the  feeling  of  having  been  bruised  in  all  my 
limbs,  I  got  up  and  did  my  day's  work  without  any  harm  whatever. 
Having  done  this,  I  came  to  the  conclusion  that  the  method  was  one  to 
be  pursued.  That  same  day  I  went  to  some  friends  where  three  sons 
lived  at  home  :  one  of  them  had  influenza  which  was  complicated  with 
broncho-pneumonia,  which  was  running  a  slow  course.  I  was  informed 
that  both  his  brothers  had  started  influenza  that  morning,  and  I  found 
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that  the  temperature  of  one  of  them  was  a  Httle  over  102^  F..  and  that 
of  the  other  within  a  point  or  two  the  same.  I  gave  them  20  gr.  of 
saHcin  every  hour,  with  the  result  that  they  were  perfectly  well,  out 
and  about  long  before  their  brother,  who  was  treated  with  salines  and 
quinine,  had  left  his  bed.  I  must  have  treated  more  than  2,500  cases 
of  influenza  in  all  up  to  and  including  to-day.  Out  of  all  those  cases 
I  have  not  lost  one  single  person,  and  I  have  had  no  complications, 
no  pneumonia  and  no  bronchitis.  I  have  not  had  to  have  a  single  nurse 
in  to  look  after  them.  It  is  true  that  every  one  of  them  was  a  person 
who  was  in  such  a  position  that  he  could  be  properly  looked  after, 
could  go  to  bed  and  stay  there,  and  could  call  in  the  doctor  at  the  very 
beginning.  But  I  take  the  result  in  comparison  with  the  cases  which 
I  had  under  the  same  conditions  but  which  I  treated  with  other  drugs. 
In  those  results  some  had  complications  and  sequelae,  but  since  I 
adopted  this  method  I  have  had  no  complications  nor  sequelae  nor  deaths.^ 
Not  only  has  it  had  this  effect  in  London,  but  in  the  bad  epidemics 
of  1890  and  1895  it  had  the  same  effect  in  the  country  districts. 
There  was  one  case  where  a  whole  village  was  down  with  influenza. 
The  doctor  simply  could  not  cope  with  the  conditions.  A  patient  of 
mine  had  gone  down  there  and  suggested  to  him  that  he  should  ask  me 
about  this  mode  of  treatment.  As  a  result,  a  pound  or  two  of  salicin 
was  sent  to  him,  and  the  district  was  at  once  in  hand.  I  published 
my  first  250  cases  in  the  Lancet  in  1891,^  and  I  put  a  memorandum 
about  it  last  August  in  the  British  Medical  JoitrnaP  after  noting  the 
results  of  this  last  July  outbreak.  What  I  have  told  you  obtained 
up  to  the  end  of  the  July  epidemic.  In  the  July  epidemic  I  had 
seventy-nine  cases  treated  in  this  way.  Not  one  of  them  lasted  more 
than  three  days.  They  reacted  and  responded  to  the  treatment  in 
exactly  the  same  way  as  the  cases  did  in  the  former  years.  The 
particular  set  of  cases  we  are  getting  now,  however,  behave  quite 
differently,  and  that  is  what  makes  me  pretty  sure  that  this  epidemic  is 
not  quite  the  same  as  those  with  which  we  made  acquaintance  thirty 
years  ago.  One  speaker  yesterday  said  that  he  found  a  difference  in  the 
bacteriology  as  between  the  July  and  the  October  attack.  During  this 
epidemic  I  have  had  up  to  now  167  cases,  and  I  have  treated  them  all 
very  much  in  the  same  way,  but  they  have  not  got  well  within  the 

1  The  late  Dr.  T.  J.  Maclagan  had  exactly  the  same  results  in  his  cases,  \Yhich  he  also 
treated  in  a  similar  fashion  ;  and  he  also  published  his  results  about  the  same  time  that  I  did. 

-  Lancet,  1891,  ii,  p.  121. 

^  Brit.  Med.  Jmrn.,  1918,  ii,  p.  112. 
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short  time  that  my  other  cases  did,  but  every  one  of  them  has  recovered 
without  any  compHcation  ;  there  has  been  no  pneumonia  nor  l)ronchitis, 
although  the  cases  have  hung  on  for  a  Httle  longer  than  they  did  on 
former  occasions.  In  fifty-eight  cases  I  managed  to  get  them  under 
treatment,  probably  w^ithin  two  or  three  hours  of  the  onset  of  the 
disease,  and  none  of  these  were  ill  longer  than  three  days.  In 
thirty-seven  I  got  the  treatment  in  hand  later,  and  they  were,  ill  for 
four  or  five  days.  In  twenty-five  or  so  no  treatment  was  given  for  the 
first  twelve  hours,  and  they  were  ill  a  little  longer  still.  Some  of  them 
went  for  one  or  one  and  a  half  days  before  coming  for  treatment. 
But  they  all  got  right  without  any  complication. 

If  you  get  a  person  early  in  the  disease  and  get  him  drenched  with 
salicin,  you  seem  to  destroy  the  infectivity  of  that  patient.  In  the  bad 
epidemics  in  London,  from  1889  onwards,  I  hardly  ever  had  more  than 
two  cases  in  one  household,  generally  the  person  who  was  first  taken  ill 
and  the  attendant  or  maid  who  looked  after  him  or  her  before  treatment 
was  administered.  I  got  the  time  of  incubation  very  accurately,  it  was 
eighteen  to  twenty  hours,  and  I  gave  the  attendant  salicin  immediately 
on  the  slightest  rise  of  temperature,  with  the  result  that  the  attacks 
were  confined  to  one  or  two  only,  without  spreading  through  the 
household.  In  cases  where  this  treatment  was  not  followed  it  was  not 
uncommon  for  every  individual  in  a  household  to  be  ill.  If  you  get 
your  patient  quite  full  of  salicin  it  seems  to  destroy  the  infectivity. 
This  I  have  also  noticed  in  these  last  two  epidemics.  The  hostel  which 
I  look  after,  and  which  I  mentioned  just  now,  houses  120  girls,  each  of 
whom  has  a  bed-sitting  room,  while  other  rooms  are  shared  in  common, 
such  as  dining-room  and  drawing-room — an  ideal  place  for  the  spread  of 
infection.  In  the  July  epidemic  there  occurred  here  seven  cases 
of  influenza,  every  one  of  which  I  could  trace  to  an  outside  infection. 
All  were  treated  as  quickly  as  possible,  and  there  was  no  spread. 
In  this  last  epidemic  in  the  same  place  I  have  had  eleven  cases  of 
influenza,  in  every  one  of  which  I  have  been  able  to  trace  the  source 
of  infection  from  ofiices,  &c.,  where  the  girl  may  have  been  working, 
and  in  no  case  whatever  has  there  been  any  spread  of  the  illness  in  the 
house  itself  by  infection  from  those  girls  who  were  ill  there.  It  is  not 
of  the  slightest  use  playing  with  this  drug.  If  you  try  to  give  the 
salicin  in  small  doses  you  will  do  no  good  at  all. 

As  to  the  effects  of  the  treatment,  I  have  had  several  rashes — 
sudamina,  and  nothing  more.  Very  often  it  sets  up  a  profuse  perspira- 
tion, and  sometimes  there  may  be  buzzing   in  the   ears  and  temporary 
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deafness.  I  give  20  gr.  every  hour  for  twelve  hours,  20  gr.  every  two 
hours  for  the  next  twelve,  and  continue  it  for  the  next  twelve  hours  as 
the  case  seems  to  require.  I  have  not  w'anted  any  stimulants.  In  my 
own  case  I  felt  wretched  and  miserable,  with  agonies  of  pain,  but  in 
four  hours'  time  this  had  practically  subsided,  or  at  any  rate  it  was 
bearable.  In  these  later  epidemics  I  have  found  rather  more  head- 
ache. In  some  of  the  cases  where  there  has  been  pronounced 
headache  I  have  given  citrate  of  caffeine,  with  a  grain  of  antifebrin 
with  good  results.  In  this  last  particular  epidemic,  although  there 
have  been  no  complications,  the  treatment  has  not  had  the  same  effect 
in  cutting  short  the  disease.  It  has  had  a  very  marked  effect 
nevertheless. 

The  earlier  the  salicin  is  administered  the  better.  This  is  the 
one  treatment  I  have  used  for  this  disease  since  1890,  and  since  then 
in  all  the  epidemics  I  must  have  had  more  than  2,500  cases.  I  have 
tried  it  also  in  a  good  many  cases  which  I  used  to  describe  as  "  pseudo- 
influenza."  As  a  general  rule  it  did  good,  but  it  will  do  good  very  often 
in  an  ordmary  feverish  cold,  though  it  has  not  the  pronounced  effect 
such  as  it  has  on  influenza  properly  so  called.  I  had  one  fatal  case  in, 
I  think,  1895,  when  a  man  who  had  had  chronic  bronchitis  and 
emphysema  for  years,  recovered  from  influenza,  but  on  the  Christmas 
Eve  of  that  year,  some  three  weeks  after  his  illness,  there  was  a 
ghastly  fog,  and  he  left  his  window  open,  with  the  result  that  he  had  a 
very  acute  attack  of  bronchitis  and  died,  just  as  he  would  have  done 
whether  he  had  had  influenza  or  not. 

I  have  not  tried  vaccine  or  serum  treatments.  1  should  be  disposed 
in  any  case  that  might  be  necessary  to  supplement  my  purely  old- 
fashioned  treatment  in  this  manner,  but  so  long  as  I  can  get  the 
results  I  have  obtained  I  intend  to  stick  to  the  same  methods.  I  have 
given  salicin  in  cases  of  valvular  disease  of  the  heart,  with  nothing 
more  than  the  most  trifling  inconvenience.  I  administer  it  in  the 
cachet  form,  so  that  the  patient  can  swallow  it  without  tasting  it.  I 
tried  salicylate  of  soda  ;  it  does  not  have  the  same  effect,  and  is  also 
more  unpleasant,  causing  more  buzzing  in  the  head,  and.  as  in 
rheumatic  fever  cases,  it  may  cause  delirium. 
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[Contributions   to   the   Discussion   communicated    in 

WRITING.] 

Dr.  E.  G.  Abercrombie. 

Early  in  1917  I  had  under  my  carre  in  France  a  large  number  of 
soldiers  suffering  from  a  grave  form  of  purulent  bronchitis,  proceeding 
in  some  cases  to  broncho-pneumonia.  The  cases  exhibited  dyspud-a, 
a  heliotrope'  cyanosis,  purulent  nummular  expectoration,  pyrexia,  and 
a  high  mortality  ;  delirium  was  not  a  marked  feature.  Healthy  young 
soldiers  were  usually  attacked ;  in  a  few  cases  the  condition  occurred 
in  association  with  acute  nephritis.  In  about  one-third  of  the  cases 
broncho-pneumonic  consolidation  was  recognizable  either  by  clinical  or 
post-mortem  examination.  Pleurisy  was  present  in  about  one-fourth 
of  the  cases,  usually  dry,  but  occasionally  with  scanty  effusion,  never 
purulent.  It  was  noticeable  post  mortem  that  the  pleurisy  did  not 
specially  affect  the  consolidated  areas. 

The  mortality  was  about  60  per  cent.  Death  took  place  at  two 
stages  ;  early,  with  suffocative  symptoms,  and  late,  from  exhaustion. 
In  the  most  rapid  cases,  death  from  asphyxia  took  place  within  forty- 
eight  hours  ;  the  protracted  cases  dragged  on  for  weeks,  presenting 
a  close  resemblance  to  acute  tuberculosis.  Cases  showing  a  gradual 
fall  of  temperature  with  rise  of  pulse-rate  were  invariably  fatal. 

In  most  cases  the  sputum  was  purulent  at  the  first  examination  ; 
in  some,  however,  it  was  at  first  mucoid  and  frothy,  and  later,  purulent 
and  nummular;  during  the  transition  both  types  of  sputum  were 
present  in  the  same  spit-cup.  Bacteriologically,  the  sputum  contained 
enormous  numbers  of  an  organism  corresponding  in  form  and  culture 
to  Bacillus  influenzas.  Cocci  were  also  invariably  present,  usually  of 
pneumococcus  type,  but  occasionally  in  chain  form. 

Although  the  disease  was  specially  prevalent  at  the  time  mentioned, 
it  was  by  no  means  restricted  to  it;  indeed,  during  the  first  winter  of 
the  war,  Sir  John  Eose  Bradford  had  directed  the  attention  of  medical 
officers  to  the  condition.  The  bacteriological  findings  suggested  that 
the  disease  was  of  influenzal  origin  ;  it  must  be  stated,  however, 
that  it  occurred  apart  from  any  definitely  recognizable  epidemic  of 
influenza. 
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Dr.  J.  T.  C.  Nash. 

In  dealing  with  the  treatment  of  influenza  it  is  apposite  to  ask, 
what  is  influenza  ?  A  definition  would  need  to  be  extremely  wide  to 
cover  all  cases  which  are  accepted  as  cases  of  influenza.  The  disease 
is  almost  certainly  of  bacterial  origin,  but  whether  there  is  a  more  or 
less  specific  micro-organism  such  as  the  bacillus  named  after  Pfeiffer, 
or  whether  the  micro-organisms  associated  with  ordinary  catarrh  (such 
as  Micrococcus  catarrlialis)  are  endowed  with  enhanced  virulence  is 
at  present  uncertain.  The  complications  are  almost  certainly  due  to 
other  associated  organisms,  such  as  the  pneumococcus,  the  meningo- 
coccus, and  various  streptococci,  but  all  these  have  possibly  had  their 
virulence  enhanced  by  symbiotic  relationship.  The  main  point  is  that 
influenza  is  an  infective  disease  apparently  due  to  pathogenic  organisms 
in  symbiosis,  several  of  which  can  be  cultivated  from  the  sputa  and 
some  from  the  blood,  thereby  enabling  the  scientific  method  of  treat- 
ment to  be  adopted  by  means  of  a  multivalent  vaccine.  Evidence 
alread}-  given  has  indicated  the  marked  influence  of  such  a  vaccine 
w'hen  treatment  was  commenced  within  the  first  four  or  five  days. 
Serum  treatment,  whether  by  plain  horse  serum  or  by  antistrepto- 
coccic serum,  is  also  indicated,  having  the  virtue  of  inducing  leucocytosis 
to  deal  with  the  pathogenic  organisms. 

In  the  treatment  of  septic  throats  in  scarlet  fever  I  have  often 
obtained  quickly  beneficial  results  by  the  administration  of  anti- 
diphtheria  serum  as  well  as  of  antistreptococcic  serum.  If  serum  or 
vaccine  treatment  is  delayed  in  the  treatment  of  any  infectious  disease, 
it  is  not  likely  to  be  of  much  avail,  as  either  (1)  the  patient  will  have 
formed  his  own  antitoxins  or  germicides  and  will  recover  unaided,  or 
(2)  his  tissue  resistance  will  have  already  been  overcome  by  excess  of 
toxins  which  have  entered  into  intimate  relation  with  his  cells  and 
cannot  be  ousted. 

The  remarkable  results  obtained  by  Mr.  Turner  by  the  exhibition 
of  heroic  doses  of  salicin  in  about  2,500  cases  of  influenza  are  strongly 
suggestive  of  bactericidal  action  (whether  by  the  formation  of  salicylic 
acid  or  other  compound  in  the  blood  is  a  matter  for  chemical  investi- 
gation) . 

Apart  from  drug  treatment,  the  method  I  have  adopted  in  the 
treatment  of  influenza  in  my  own  family  has  been  gargling  with  izal 
or  permanganate  solution  and  early  resort  to  bed.     The  drugs  used 
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have  been  quinine  and  camphor  and  oil  of  cinnamon,  and  occasionally 
salicylates. 

Relapses  and  repeated  attacks  have  been  very  comiuon  in  influenza, 
indicating  causal  organisms  of  unstable  or  less  specific  type,  which  do 
not  readily  call  up  in  the  tissues  of  the  body  an  excess  of  response  in 
the  formation  of  natural  antitoxins.  I  pointed  out  in  190G  ^  that 
symbiotic  relationship  of  micro-organisms  in  the  human  body  had  yet  to 
be  studied  in  much  more  elaborate  detail  than  in  my  own  small  con- 
tribution in  that  year.  I  believe  that  symbiosis  has  much  to  do  with 
the  evolution  of  pathogenic  properties  in  organisms  which  are  generally 
mere  saprophytes.  The  relationship  of  bacteria  to  moulds  is  another 
department  of  bacteric/logical  research  which  awaits  organized  study, 
and  which  will  open  up  inexhaustible  and  fruitful  mines  of  information 
to  be  applied  in  the  treatment  of  infective  diseases." 


Professor  John  Eyre,  M.D. 

In  March,  1917,  I  had  the  opportunity  of  investigating  an  outbreak 
in  the  Aldershot  Command  where  the  disease  commencing  with  acute 
catarrhal  symptoms,  characteristic  of  "  influenza,"  in  a  large  per- 
centage of  the  cases  passed  to  a  profound  toxaemia  with  involvement 
of  the  bronchi  and  bronchioles  and  of  the  immediately  adjacent  pul- 
monary tissue  in  an  interstitial — not  lobar  or  lobular — pneumonia. 
This  was  labelled  by  those  of  us  concerned  in  the  inquiry  as  "  purulent 
bronchitis."  In  these  cases  the  expectoration  throughout  the  whole 
course  of  the  disease  contained  Bacillus  infiuenzcc,  at  first  the  pre- 
dominant, if  not  the  sole,  organism  present,  whilst  lung  punctures,  too, 
yielded  material  which  on  culture  gave  a  growth  of  Bacillus  infiuenr.ir 
either  pure  or  associated  with  staphylococci,  but  no  pneumococci.  In 
the  later  stages  the  influenza  bacillus  was  associated  in  the  sputum 
with  pneumococci,  streptococci,  Micrococcus  catarrhalis,  &c.  The  final 
stage  of  these  cases  was  the  entry  of  the  pneumococcus  into  the  blood 
stream  and  death  from  pneumococcic  septicaemia.  Bacillus  infiuenzir 
isolated  from  these  cases  possessed  a  high  degree  of  virulence,  and  1 
was  able  to  produce  a  fatal  septicsemia,  in  four  days,  in  the  rabbit,  after 
intrapulmonary  inoculation.  Previously  I  have  never  secured  a  fatal 
result  with  this  organism  in  this  animal  save  by  intracranial  inoculation. 

'  Trans.  Epid.  Soc.  Lmid.,  1905-6,  n.s.,  xxv,  pp.  20i-'214. 

'  See  "  Evolution  and  Disease,"  by  J.  T.  C.  Nash,  M.D.    (John  Wright  and  Co.,  Bristol.) 
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In  February,  1918,  I  again  had  the  opportunity  of  inquiring  into 
an  outbreak  in  the  Southern  Command,  where  the  history  suggested 
that  Colonial  reinforcements  had,  on  their  way  to  England,  acquired 
infection  from  America,  where,  as  we  now  know  from  the  evidence  of 
Cole,  McCallum  and  others,  similar  epidemic  disease  was  prevalent, 
also  associated  with  Bacillus  influenza'  and,  in  addition,  hgemolytic 
streptococci. 

In  this  second  investigation  the  early  stages  of  the  disease  resembled 
those  of  the  Aldershot  epidemic,  but  in  the  progress  of  the  disease 
broncho-pneumonia  and  even  lobar  pneumonia,  often  associated  with 
pleuritic  effusion  (in  which  streptococci  of  the  hgemolytic  variety 
abounded)  frequently  occurred,  and  the  termination  was  by  strepto- 
coccic not  pneumococcic  septicaemia,  but  in  all  Bacillus  influenzae  was 
the  prominent  organism  in  the  early  stages. 

Subsequent  outbreaks  in  different  parts  of  England  that  I  have  had 
opportunities  of  observing  have  consistently  exhibited  the  characteristics 
of  the  second  type,  that  is  to  say,  a  primary  Bacillus  infuenzse  infec- 
tion, and  in  later  stages  the  addition  of  streptococcic  infection. 

Since  early  last  year,  then,  I  have  been  closely  in  touch  with  the 
epidemic  form  of  the  disease  in  all  parts  of  the  country,  and  in  my 
experience  its  early  bacteriology  has  never  varied.  At  the  onset  of  the 
disease,  when  pyrexia  and  malaise  are  the  outstanding  features  of  the 
attack,  nasal  discharge  and  expectoration  are  usually  absent  or  scanty, 
and  pharyngeal  mucus,  nasal  and  post-nasal  scrapings  are  alone  available 
as  material  for  examination.  Later,  tracheal  mucus  and  nasal  mucus 
may  be  obtained,  although  perhaps  with  some  difficulty.  Up  to  this 
point  the  microscopical  appearances  are  always  the  same,  viz.,  a  ground- 
work of  mucus,  showing  numerous  leucocytes  and  thickly  studded  with 
minute  Gram-negative  bacilli,  many  exhibiting  bipolar  staining  and 
thus  simulating  minute  diplococci ;  frequently  examples  of  both  forms 
crowd  the  interior  of  the  polynuclear  cells.  The  cultures  prepared  from 
such  material  yield  a  good  growth  of  Bacillus  influenzas,  associated 
with  occasional  colonies  of  Staphylococcus  alhus,  Streptococcus  brevis 
and  other  similar  saprophytes  of  the  upper  air  passages.  After  an 
interval  the  mucus  becomes  distinctly  purulent  and  coincidentally 
shows  a  much  more  varied  flora — Gram -negative  and  Gram-positive 
diplo-  and  tetra-cocci  in  profusion,  in  addition  to  the  Gram-negative 
bacillus,  which  is  now  much  less  easy  to  identify.  Cultures  at  this 
stage  show  chiefly  Streptococcus  longus,  usually  liaemolyticus  or 
viridans,  or  both,  Staphylococcus  aureus,  Micrococcus  catarrhalis  and 
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pneumococcus  ;  and  Bacillus  influenza;  is  difficult,  or  almost  impossible, 
to  isolate  except  by  the  experimental  inoculation  of  mice  and  rabbits. 

In  the  severe  and  fatal  cases  all,  or  many,  of  the  organisms  already 
enumerated  are  present  in  the  bronchial  mucus  and  their  presence  may 
be  shown  by  culture  in  the  infected  lung  tissue.  The  organism  most 
consistently  present  is  Bacillus  influenzae,  which  is  present  also  in  the 
spleen  pulp  post  mortem  in  association  with  the  streptococcus  or  the 
pneumococcus  which  has  caused  the  fatal  septicaemia. 

Personally  I  have  not  succeeded  in  isolating  Bacillus  influenzif 
from  the  circulating  blood  during  life,  but  I  have  had  instances  of  its 
successful  isolation  brought  to  my  notice  by  others. 

My  opinion,  based  upon  the  observations  I  have  summarized,  is 
that  the  epidemic  is  one  of  true  influenza,  due  to  Bacillus  infuenzn', 
complicated  in  a  large  percentage  of  cases  by  secondary  infections  with 
pneumococcus  or  Streptococcus  longus,  var.  haemolyticus — one  or  other 
of  these  secondary  infections  being  responsible  for  the  terminal  fatal 
septicaemia. 

I  consider  that  the  Bacillus  influenza;  completely  fulfils  the  conditions* 
required  of  an  organism  accused  of  specificity — that  is  to  say,  with  the 
exception  of  the  comparatively  rare  "carrier,"  it  is  absent  from  the 
upper  air  passages  of  the  normal  individual ;  it  is  capable  of  artificial 
cultivation  and  such  artificial  cultures  are  in  turn  capable  of  initiating 
the  disease  in  man  with  recovery  of  the  organism  from  the  induced 
lesions. 

The  spraying  of  emulsions  of  Bacillus  infliienzae  into  bottle  cultures 
(for  the  preparation  of  massive  growths  for  vaccine)  has  frequently 
provoked,  mild  attacks  of  the  clinical  disease  in  those  of  us  engaged  in 
this  work  in  my  laboratory.  (The  production  of  specific  antibodies 
in  infected  and  vaccinated  men  and  animals  has  also  been  observed, 
and  I  hope  to  make  further  reference  to  this  point  at  some  future  date.) 

In  view  of  these  results  I  fail  to  understand  the  attitude  of  those 
who,  confronted  with  the  available  data,  refuse  to  accept  the  obvious 
and  seek  some  mysterious  and  elusive  pathological  virus,  filter  passer, 
or  what  not,  to  explain  a  pandemic  which  is  the  exact  counterpart 
of  the  one  which  rather  more  than  a  quarter  of  a  century  ago  prompted 
the  investigations  which  led  to  the  discovery  of  Bacillus  influenza'; 
and,  on  the  other  hand,  readily  accept  the  causative  association  of  the 
pneumococcus  or  the  streptococcus  with  the  final  and  often  fatal  lesions. 

Having  thus  clearly  defined  my  conception  of  the  bacteriology  of  the 
epidemic,  obviously  the  next  step  was  to  inquire  into  the  practicability 
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of  prophylactic  vaccination,  not  only  against  the  prime  cause  of  the 
disease  but  also  against  the  associated  bacteria  responsible  for  the 
secondary  infections.  And  here  instant  and  sympathetic  assistance  was 
forthcoming  from  those  in  charge  of  the  welfare  of  the  N.Z.E.F.,  with 
the  result  that  early  in  April,  1918,  protective  inoculations  were  insti- 
tuted, and  from  the  evidence  at  our  disposal,  seem  to  have  been  the 
means  of  conferring  a  considerable  amount  of  immunity  upon  the 
New  Zealanders  in  England  through  the  primary  wave  of  the  pandemic 
in  the  summer  months  of  this  year.  Our  results  were  recorded  by 
Captain  Lowe  and  myself  in  the  Lancet  for  October  12,  1918,  p.  484, 
and  need  not  be  reiterated. 

The  serious  incidence  of  the  disease  in  a  transport  of  colonial 
reinforcements  which  arrived  in  England  at  the  end  of  September 
led  to  an  even  more  extensive  utilization  of  the  prophylactic  vaccine, 
but  there  has  not  yet  been  time  to  collect  and  collate  the  resulting 
figures. 

I  do  not  propose  to  discuss  at  length  the  dosage  of  the  various 
components  of  the  protective  vaccine,  since  this  is  a  matter  depending 
almost  entirely  upon  the  methods  of  isolation,  selection  of  strains  and 
**  distance  of  generation  "  from  the  human  body. 

This  last  factor  is,  in  my  opinion,  of  the  highest  importance,  since 
by  every  subculture  (or  generation)  a  pathogenic  organism  is  removed 
further  from  its  original  habitat  in  the  pathological  exudate,  and  this 
means  a  variable  but  distinct  loss  of  virulence.  I  consider  that  if  one 
obtains  a  pure  growth  of  Bacillus  inftuenzae  in  a  tube  or  plate  planted 
directly  from,  we  will  say,  tracheal  mucus,  a  dose  of  5  millions  of  the 
bacilli  from  that  culture  is  equivalent  in  "  antigen  "  content  to  a  dose  of 
50  millions  of  the  bacilli  in  the  tube  representing  the  fifth  consecutive 
subculture  from  that  original  cultuie.  And  'whilst  I  am  aware  that  the 
50  millions  of  bacilli  from  my  filth  generation  will  provoke  little,  if 
any,  more  local  and  constitutional  "reaction"  than  the  5  millions  of 
bacilli  from  my  original  culture,  I  am  not  prepared  to  admit  that 
the  former  will  provoke  as  big  an  antibody  response  as  the  latter. 

Whilst  on  this  point  I  would  further  remark  that  the  enormous 
doses  suggested  in  connexion  with  commercial  vaccines  represent  to  my 
mind  the  large  number  of  generations  or  subcultures  that  have  inter- 
vened between  the  specimen  from  which  the  organism  was  isolated  and 
the  particular  culture  from  which  the  vaccine  w^as  prepared — and 
coincidently  the  loss  of  virulence  the  organism  has  sustained. 

Again,  at  the  moment  we  have  no  accurate  data  as  to  the  amount  of 
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antigen  that  is  utilized  and  the  amount  that  is  superfluous,  and  therefore 
wasted  in  any  given  dose  of  vaccine.  Even  the  small  doses  I  have 
advocated  are  ample  to  provoke  a  very  smart  local  and  constitutional 
reaction  in  weakly,  though  otherwise  normal,  individuals  such  as 
mvself. 


Major  A.  Abrahams,  R.A.M.C. 

My  remarks  relate  to  some  clinical  features  of  the  cases  which  we 
have  been  able  to  study  in  the  Aldershot  Command.^  The  Connaught 
Hospital,  Aldershot,  is  devoted  to  the  treatment  of  medical  cases 
supplied  by  a  very  large  number  of  troops  in  a  highly  concentrated 
area,  and  with  a  normal  complement  of  500  beds.  We  extended  these 
to  850  to  accommodate  the  large  number  of  admissions  during  the 
recent  epidemic. 

I  wish  first  to  refer  briefly  to  the  condition  known  as  "  purulent 
bronchitis  "  iri  the  light  of  the  disease  now  under  consideration  :  those 
of  us  who  worked  in  Aldershot  during  the  winters  of  1915  and  191(; 
were  struck  by  the  existence  of  a  peculiar  type  of  lung  afiection  with 
which  we  were  hitherto  unfamiliar.  The  patients  manifested  the  signs 
more  or  less  of  bronchitis,  broncho-pneumonia  or  lobar  pneumonia;  but 
the  very  special  features  were  the  expectoration  of  enormous  quantities 
of  purulent  sputum,  a  most  characteristic  heliotrope-coloured  cyanosis, 
and  a  very  dreadful  mortality. 

It  was  not  until  Lieutenant- Colonel  French  was  appointed  consulting 
physician  to  the  Aldershot  Command  that  we  began  to  see  the  proper 
significaAce  of  these  cases.  Hitherto  I  had  been  disposed  to  regard 
them  as  occurring  for  the  most  part  in  young  men  of  feeble  physique 
and  of  short  service  who  were  unable  to  endure  the  exposure  entailed 
by  ordinary  military  service ;  and  the  circumstance  that  the  bulk  of  the 
cases  occurred  in  one  unit  was  speciously  explained  by  the  fact  that  this 
particular  unit  was  at  that  time  being  largely  recruited  from  men  of  low 
grade.  Colonel  French,  however,  objected  very  properly  that  such  cases 
were  by  no  means  restricted  to  the  type  which  supplied  the  majority, 
and  further,  that  older  men  with  good  histories  and  comparatively  long 
service  were  occasionally  affected,  and  post-mortem  examination  supplied 
the  puzzling  evidence  that  the  lungs  were  relatively  free  from  disease. 
His  alternative  suspicion  of  some  infective  factor  satisfactorily  explained 

'  My  colleague,  Captaiu  Hallows  (p.  41),  has  already  dealt  with  pathological  details. 
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the  prevalence  in  one  particular  unit  and  his  further  investigations  even 
narrowed  the  field  down  to  a  lew  special  huts  in  one  unit.  It  appeared 
indubitable  therefore  that  we  were  dealing  with  a  highly  contagious 
disease  and  his  communication  to  Sir  Alfred  Keogh  led  immediately 
to  an  investigation  along  these  lines,  in  which  we  were  assisted  by 
Dr.  John  Eyre.  In  this  way  we  quite  unexpectedly  made  the  dis- 
covery that  the  Bacillus  inftuejizse  was  a  factor  in  the  condition, 
which  appeared  to  be  a  primary  infection  by  this  organism  that 
exalted  the  virulence  of  other  organisms  :  the  pneumococcus,  Strepto- 
coccus longus,  Micrococcus  catarrhalis,  and,  rarely,  other  organisms 
constituting  the  secondary  infection.  We  were  then  under  the  impression 
that  our  cases  were  endemic,  more  especially  as  we  had  learnt  to 
recognize  various  peculiarities  of  respiratory  disease  for  which  this 
district  is  notorious ;  but  just  before  we  published  our  results,  Hammond, 
Kolland,  and  Shore,  who  had  been  working  in  France,  published  an 
article^  which  clearly  showed  that  they  had  encountered  an  exactly 
similar  condition.  Since  then,  various  observers  have  published  their 
experience  of  the  condition  in  different  parts  of  the  country. 

In  our  opinion  these  cases  originally  described  by  Hammond, 
Kolland,  and  Shore  in  France,  and  by  Dr.  John  Eyre,  Lieutenant- 
Colonel  French,  Captain  Hallows,  and  myself^  in  Aldershot,  were 
fundamentally  the  same  condition  as  the  "  influenzal  pneumonia  "  of 
the  present  pandemic.  At  the  time  when  we  were  investigating 
^■'  purulent  bronchitis  "  there  was  no  generalized  epidemic  to  lead  to  the 
-suspicion  that  it  was  of  influenzal  basis,  and  identification  of  Pfeiffer's 
bacillus  was  in  this  connexion  of  the  nature  of  a  discovery.  But  we  are 
■convinced  that  we  are  now  witnessing  the  same  disease  upon  a  widely 
■epidemic  scale,  notwithstanding  an  objection  which  may  be  advanced 
that  one  dominant  peculiarity — the  copious  purulent  expectoration — 
has  been  conspicuously  absent  in  the  recent  cases.  But  this  enables  me 
to  correct  a  mistake  which  we  ourselves  had  perpetrated.  We  were 
disposed  to  regard  the  heliotrope  cyanosis  and  the  copious  secretion  of 
pus  as  interrelated,  so  that  a  mechanical  explanation  for  the  cyanosis 
was  forthcoming.  This  we  now  see  to  have  been  wrong ;  the  presence 
or  absence  of  purulent  expectoration  is  only  an  incident  in  the  disease 
and  not  an  invariable  accompaniment.  In  really  essential  features — 
the  heliotrope  cyanosis  and  high  mortality  with  variable  lung  condition 
— "purulent  bronchitis  "  and  "influenzal  pneumonia  "  appear  to  us  to 

•  Lancet,  1917,  ii,  p.  41. 
-  Lancet,  1917,  ii,  p.  377. 
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be  one  and  the  same  thing — an  influenzal  pneumococcal  or  influenzal- 
streptococcal  septicaemia. 

In  this  Command  the  relatively  trivial  cases  are  treated  at  their  own 
units  and  only  the  appearance  of  alarming  symptoms  or  of  pyrexia 
persisting  over  forty-eight  hours  sends  them  to  hospital.  The  large 
majority  of  cases  have  of  course  been  relatively  trivial.  Koughly 
speaking,  of  1,000  cases,  800  perhaps  have  taken  an  ordinary  simple 
uncomplicated  course  with  fairly  speedy  recovery  and  without  sequela-. 
The  remaining  200  have  displayed  pulmonary  symptoms,  of  these 
perhaps  eighty  of  moderate  severity,  and  the  remaining  120  have  been 
desperately  ill ;  and  of  this  last  category  between  sixty  and  eighty 
have  died. 

Of  the  symptoms  encountered  in  this  epidemic  only  a  few  stand  out 
conspicuously  to  demand  description.  Signs  in  the  chest  have  been 
remarkably  variable,  but  even  when  what  could  be  ordinarily  accepted 
as  unequivocal  evidence  that  consolidation  has  been  present  the  familiar 
features  of  lobar  pneumonia  with  rusty  sputum  have  been  absent.  The 
relative  absence  of  expectoration  has  been  a  dominant  and  surprising 
feature  of  this  epidemic.  On  the  other  hand,  haemoptysis  has  not  been 
uncommon  often  when  all  alarming  symptoms  have  disappeared  and 
the  case  is  convalescent.  But  haemoptysis  seems  to  be  only  an  indication 
that  the  lungs  have  shared  the  general  haemorrhagic  tendency  in  this 
disease,  for  epistaxis  (in  a  very  high  percentage  of  cases)  and  haematemesis 
as  well  as  haemorrhages  elsewhere  have  been  noted.  And  a  further 
indication  of  this  tendency  has  been  afforded  by  those  cases  which  have 
developed  a  pleural  effusion  in  which  the  fluid  has  been  sterile  and  the 
preponderating  cell  the  lymphocyte. 

The  colour  of  the  patient  is  of  particular  interest  in  view  of  the 
baleful  heliotrope  element.  In  general  one  may  say  that  once  this 
colour  has  appeared  the  patients  condition  may  be  regarded  as  desperate. 
It  is  evidently  bound  up  not  so  much  with  mechanical  disturbances  in 
the  pulmonary  circulation  as  with  the  condition  of  septicaemia.  At  one 
time  we  thought  the  colour  might  be  due  to  methaemoglobinaemia,  or 
even  to  the  production  of  some  other  pigment  in  the  blood,  but  the 
spectroscope  has  revealed  no  abnormal  bands  nor  is  there,  judging 
from  our  experiments,  any  defect  in  the  oxygen-carrying  capacity  of  the 
bloody.  The  condition  is  apparently  that  which  Dr.  J.  S.  Haldane  has 
termed  "anoxaemia,"  precisely  similar  to  what  is  seen  in  cases  gassed 
at  the  Front,  and  possibly  due  to  analogous  causes,  to  judge  from  the 
histological  changes  seen  in  the  lungs. 
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Although  the  resjjirationf^  are  rapid,  orthopnoea  is  absent,  and  indeed 
the  condition  appears  to  be  a  polypnoea  or  tachypnoea  rather  than  a 
dyspncea.  Nor  is  heart  faihire  encountered.  The  pulse  throughout  is 
often  quite  regular  and  infrequent  in  comparison  with  the  temperature. 

Nephritis  has  been  present  in  a  large  number  of  cases,  and 
a  striking  feature  has  been  the  absence  of  oedema,  and  also  of 
hsematuria. 

Despite  the  frequency  with  which  delirium  has  been  met  we  had 
no  single  case  of  meningitis,  although  the  cerebro-spinal  fluid  was 
specially  investigated  in  a  number  of  cases. 

Two  rather  peculiar  features  are  worthy  of  note.  In  upwards  of 
twenty  cases  we  haye  seen  spontaneous  rupture  of  one  or  both  rectus 
abdominis  muscles,  the  immediate  cause  of  which  appears  to  have  been 
the  effort  of  coughing,  but  disease  of  the  muscle  must  have  been 
present.  And  in  fifteen  cases  palpation  has  elicited  widespread  sub- 
cutaneous crackling  of  the  deep  tissues  of  the  chest,  neck,  and  back, 
the  result  of  subcutaneous  emphysema. 

Another  distinctive  feature  has  been  a  characteristic  stench  which 
appears  to  exude  from  the  body  as  a  whole.  This  stench  was  remarked 
upon  occasionally  in  sporadic  cases  of  "  purulent  bronchitis,"  and  so 
appears  to  be  specifically  related  to  the  infection. 

Treatment. — Despite  the  large  number  of  drugs  which  have  been 
recommended  for  influenza,  our  experience  based  upon  a  very  extensive 
employment  of  the  orthodox  specifics  and  using  a  large  number  of 
controls,  has  led  to  the  conclusion  that  not  one  has  any  unquestionable 
action  on  the  course  of  the  disease.  Although  common  sense  naturally 
dictates  the  greatest  reasonable  precaution  possible,  even  for  the  mildest 
cases,  yet  the  virulent  septicsemic  type  appears  to  originate  ah  ijiitio, 
and  to  develop  in  spite  of  early  treatment.  But  I  would  add  a  warning 
that  an  attempt  to  belittle  the  condition  and  allow  the  patient  to  return 
to  his  ordinary  duties  after  a  short  afebrile  period  has  been  poor  economy. 
In  very  many  cases — I  am  speaking  of  the  present  epidemic  as  dis- 
tinguished from  the  cases  in  June,  which  took  a  much  milder  course — 
a  recurrence  has  occurred  on  the  third  day  after  the  patient  has  been 
allowed  to  rise,  unless  we  have  allowed  a  clear  three  days  from  the  last 
pyrexia  even  in  t.he  mildest  case  to  elapse  before  the  patient  leaves 
his  bed. 

When  one  turns  to  consider  the  virulent  case,  so  called  "in- 
fluenzal pneumonia,"  I  can  without  hesitation  assert  that  there  is 
hardly  any  sort  of  treatment  which  we  have  not  tried,  and  that  not  one 
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single  line  of  treatment  can  be  credited  with  any  real  value.  Early  in 
the  epidemic  we  were  persuaded  that  the  "blue'"  cases  invariably  suc- 
cumbed. Later  we  were  fortunately  able  to  record  that  a  certain,  even 
if  a  small,  number  recovered,  and  yet  among  the  recoveries  were 
patients  whose  condition  was  regarded  as  so  desperate  that  any  special 
treatment  then  on  trial  was  not  undertaken,  since  failure  in  theso 
instances  could  hardly  be  a  reflection  upon  the  adequacy  of  the  treat- 
ment. Venesection,  as  one  might  expect,  proved  useless.  Oxygen,  even 
when  continuously  administered  by  the  Haldane  apparatus,  appeared  to 
yield  no  advantage.  Subcutaneous  saline  infusions,  with  one  curious 
exception,  and  intravenous  infusions  of  saline  and  of  glucose  in  varying 
strengths,  were  also  tried  without  success.  Antipneumococcal  and  anti- 
streptococcal  sera  were  employed,  although  not  on  a  very  large  scale, 
but  nothing  resulted  to  encourage  their  continued  employment.  Vaccines 
have  also  been  employed,  but  again  not  on  a  very  large  scale.  As  a 
consequence  of  one  subcutaneous  or  rather  intramuscular  saline  injection, 
suppuration  occurred  at  the  site  of  inoculation,  with  sloughing  and  the 
formation  of  an  abscess,  in  the  pus  of  which  were  identified  Staphylo- 
coccus aureus  and  the  diplostreptococcus  morphologically  resembling  the 
organism  recovered  from  the  heart's  blood  in  some  of  the  fatal  cases. 
This  patient  recovered  from  an  apparently  hopeless  condition,  and  the 
happy  accident  encouraged  us  to  attempt  the  production  of  similar 
"fixation  abscesses"  by  further  intramammary  infusions,  and  later  by 
the  injection  of  turpentine  and  a  live  culture  of  streptococci.  But  in  no 
other  instance  did  any  suggestion  of  suppuration  occur  at  the  site  of 
inoculation.  As  one  would  expect,  when  empyema,  that  is  to  say  Nature's 
fixation  abscess,  developed,  the  prognosis  was  relatively  very  good. 

Prognosis. — In  the  admittedly  serious  cases  we  have  found  it  impos- 
sible to  establish  criteria.  The  "blue"  cases  which  recovered  were 
quite  indistinguishable  in  any  features  from  those  which  died.  Cases 
regarded  as  beyond  redemption  recovered,  encouraging  the  determi- 
nation never  to  abandon  hope  while  there  was  life,  and  we  have  even 
had  the  curious  experience  of  thrice  regarding  as  hopeless  one  man  who 
recovered,  relapsed,  recovered,  relapsed,  and  then  finally  recovered.  An 
even  more  painful  indication  of  one's  prognostic  deficiency  was  afforded 
by  cases  which,  not  only  upon  admission  but  even  for  several  days  of 
treatment  in  hospital,  appeared  to  run  a  comparatively  trivial  course, 
and  to  give  rise  to  no  legitimate  anxiety  ;  the  patients  then  suddenly 
took  a  turn  for  the  worse,  rapidly  developed  cyanosis,  and  died  within 
a  few  hours  of  being  only  trivially  ill. 
J  A — 66 
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Prophylaxis. — The  precautions  we  adopted  were  a  routine  gargle  of 
dilute  potassium  permanganate  or  tincture  of  iodine  for  those  m  attend- 
ance on  patients,  and  for  those  patients  who  had  had  a  comparatively 
mild  attack.  In  addition,  all  medical  officers,  nurses,  and  orderlies  were 
instructed  to  use  a  gauze  mask  around  the  nose  and  mouth  whenever 
they  were  in  attendance  upon  patients.  In  the  large  venereal  division 
of  the  hospital  only  two  or  three  sporadic  cases  appeared — these  had 
evidently  entered  the  hospital  with  the  disease  ;  they  were  immediately 
seo'regated,  and  no  instance  of  infection  of  other  patients  occurred.  Our 
views  upon  the  inefficiency  of  treatment,  both  as  regards  the  aborting 
of  a  mild  attack  or  the  prevention  of  its  development  into  the  virulent 
form,  to  say  nothing  of  the  virulent  form  itself,  may  not  be  supported 
by  others  ;  but  they  are  the  expression  of  an  opinion  derived  from  a 
very  considerable  experience,  and  may  help  at  any  rate  to  emphasize 
the  relatively  great  value  of  early  segregation  if  more  radical 
prevention  cannot  be  achieved. 
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A  BRIEF  reference  is  necessary  to  the  history  of  the  subject  in 
AustraHa  prior  to  the  war.  The  efforts  made  in  Austraha  to  deal  with 
venereal  diseases  on  a  comprehensive  scale  date  from  the  Dunedin 
Session  of  the  Australasian  Medical  Congress  (1896)  and  culminate  in 
the  comprehensive  investigation  made  by  the  Government  of  Victoria 
in  1910  and  1911.  Particulars  are  set  out  in  the  Proceedings  of 
Congress  and  in  my  own  work,  "The  Twin  Ideals." 

From  1911  to  1914  a  good  deal  of  educational  work  was  done. 
Clinics  were  provided,  but  the  Government  did  not  move  as  fast  as  the 
Advisory  Committee  to  the  Minister  of  Public  Health  (of  which  I  was 
a  member)  thought  necessary.  Accordingly  a  committee  of  medical 
men  and  women  was  formed  and  took  action  on  their  own  responsibility. 
They  drafted  the  circular  which  follows  and  arranged  with  the  leading 
chemists  that  prophylactic  outfits  should  be  sold  and  that  each  should 
be  accompanied  by  one  of  these  circulars.  Before,  however,  actually 
taking  action  the  circular  was  sent  to  every  member  of  the  medical 

'  At  a  meeting  of  the  Society,  held  January  20,  1919. 
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profession  and  to  every  minister  of  religion  in  the  State.  They  were 
asked  to  express  approval  or  disapproval  of  the  step  proposed  to  be 
taken,  but  if  they  disapproved  they  v^^ere  asked  to  indicate  a  better 
method  of  controlling  these  diseases.  All  the  medical  men  who  replied 
expressed  their  approval  and  of  the  800  ministers  of  religion  about 
sixty  replied.  Of  these  a  strong  minority  replied  in  dignified  language 
expressing  approval,  but  at  the  same  time  regret  that  such  a  step 
should  be  necessary  ;  a  majority  disapproved,  whilst  a  few  were  simply 
abusive. 

Waening!    Veneeeal  Diseases. 

Irregular  sexual  intercourse  involves  a  considerable  liability  to  infection 
with  gonorrhcea,  or  'syphilis,  or  both.  Of  those  who  are  infected  many  are 
never  cured  ;  the  consequences  are  serious  so  far  as  they  are  concerned,  and 
still  more  serious  as  regards  those  to  whom  they  may  communicate  these 
diseases  later  on. 

Incontinence  is  not  in  any  way  necessary  for  purposes  of  health,  and  the 
advice  the  medical  profession  would  give  to  all  would  be  abstinence  from 
intercourse  other  than  in  marriage,  if  they  wish  to  have  a  healthy  wife  and 
healthy  children.  At  the  same  time,  if  you  determine  to  take  the  risk  it  is 
your  duty,  not  only  for  your  own  sake  but  for  that  of  other  people,  to  avoid 
infection,  and  infection  can  usually  be  materially  reduced  in  frequency  or 
avoided  by  following  the  procedure  indicated  in  the  following  : — 

Instructions  for  Men. — Immediately  after  intercourse  thoroughly  wash  the 
genitals  with  soap  and  water,  pass  urine,  and  then  dry  the  parts,  especially  the 
opening  of  the  passage.  The  washing  must  include  the  parts  under  the  fore- 
skin, which  must  be  drawn  back.  Then  dip  the  wisp  of  cotton  wool  into  the 
liquid  supplied  and  gently  pass  it  into  the  opening  by  a  twisting  movement ; 
pass  it  in  for  a  quarter  of  an  inch  and  allow  it  to  remain  in  position  for  three 
or  four  minutes  before  removal.  If  the  opening  or  "eye"  of  the  penis  is  so 
small  that  this  cannot  be  done,  a  few  drops  should  be  inserted  with  a  medicine 
dropper.  The  ointment  is  then  to  be  used  by  rubbing  it  in  thoroughly  and 
firmly  over  the  whole  penis,  but  more  particularly  the  head,  especially  if  a 
crack,  abrasion,  or  small  tear  is  noticed  anywhere.  The  foreskin  must  be 
drawn  back  to  allow  of  this  being  done  properly.  A  small  portion  of  the 
ointment  should  be  allowed  to  remain  in  the  opening  of  the  canal.  The  value 
of  these  simple  precautions  depends  on  the  rapidity  with  which  they  are 
adopted  after  intercourse.  The  sooner  these  steps  are  taken  the  less  is  the  risk 
of  infection.  The  applications  shquld  be  made  in  the  order  indicated.  The 
longer  they  are  deferred  the  greater  the  risk. 

Instructions  for  Women. — If  there  has  been  any  risk  of  infection,  as  soon 
as  possible  after  connexion  douche  well,  using  a  quart  of  hot  water  and  putting 
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into  it  two  teaspoonfuls  of  tincture  of  iodine.     Then  smear  ointment  calomel 
round  the  outside  of  orifice  and  well  up  over  the  front. 

The  ointment,  30  per  cent,  calomel.  The  solution,  20  per  cent,  arj^yrol. 
(This  may  be  prepared  in  the  form  of  a  jelly  with  glyco-gelatine.) 

A  deputation  from  the  Council  of  Churches  met  the  Medical 
Committee  and  a  frank  discussion  ensued.  The  venerable  President 
stated  that  he  did  not  approve  of  the  method  proposed  but  that  he  had 
no  alternative  to  suggest.  The  Committee  asked  him  whether  the 
Churches  felt  any  responsibility  for  the  wholesale  infection  of  the 
innocent  which  goes  on  at  present  and  whether  he  could  withhold 
assent  from  measures  which  would  save  them.  Finally,  the  Committee 
invited  the  Council  of  Churches  to  visit  the  asylums,  the  women's 
hospital  and  the  venereal  clinic,  to  examine  the  facts  and  meet  again. 
At  this  juncture  and  in  the  frame  of  mind  indicated  I  left  for  Egypt  on 
the  outbreak  of  war. 

On  the  w^ay  to  Egypt,  by  direction,  I  gave  systematic  lectures  to  the 
800  men  on  the  S.S.  Kyarra  on  the  natural  history  of  these  diseases 
and  on  the  modes  of  prevention  and  treatment.  The  attitude  adopted 
was  that  now  familiar — i.e.,  urging  abstinence,  but  in  its  failure 
precautions  against  infection. 

On  arrival  in  Egypt  in  January,  1914,  I  found  that  the  military 
authorities  w^ere  much  perturbed  by  the  amount  of  venereal  disease 
amongst  the  troops,  and  after  consultation  General  Sir  William 
Birdwood  entrusted  me  with  the  organization  of  a  moral  and  military 
campaign,  so  far  as  the  Australian  troops  were  concerned.  He  informed 
me,  however,  that  he  was  unable  to  authorize  the  use  of  prophylatics 
and  that  any  medical  officer  who  adopted  that  policy  must  do  so  entirely 
on  his  own  responsibility.  I  accordingly  visited  all  troops  arriving 
from  Australia  and  handed  to  the  officers  the  circular  which  follows  : — 

For  Private  Circulation  only. 

Divisional  Headquarters, 

Mena,  December  28,  1914. 

The  following  letter  written  by  Major-General  W.  R.  Birdwood,  C.H., 
C.S.I. ,  C.I.E.,  D.S.O.,  Commanding  the  Australian  and  New  Zealand  Army 
Corps  to  Major-General  W.  T.  Bridges,  C.M.G.,  Commanding  the  First 
Australian  Division,  has  been  printed  for  private  circulation. 

V.  C.  M.  Sellheim,  Colonel,  A.A.  .^.C^.M.G. 

J  A — la 
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Headquarters,  Australian  and  New  Zealand  Army  Corps, 

Shepheard's  Hotel,  Cairo,  December  27,  1914. 

My  dear  General, — You  will,  I  know,  not  misunderstand  me  if  I  write^ 
to  you  about  the  behaviour  of  a  very  small  proportion  of  our  contingents  in 
Cairo,  as  I  know  well  that  not  only  you  Ijut  all  your  officers  and  non- 
commissioned officers  and  nearly  all  the  men  must  be  of  one  mind  in  wishing 
only  for  the  good  name  of    our  contingents. 

Sir  John  Maxwell  had  to  write  recently  complaining  of  the  drunkenness  of 
some  of  our  men  in  the  Cairo  streets.  During  Christmas  time  some  small 
licence  might  perhaps  have  been  anticipated,  but  that  time  is  now  over  and 
I  still  hear  of  many  cases  of  drunkennesss,  and  this  the  men  must  stop. 

I  advisedly  say  "  the  men  must  stop,"  because  I  feel  it  is  up  to  the  men 
themselves  to  put  a  stop  to  it  by  their  own  good  feeling.  I  wonder  if  they 
fuUy  realize  that  only  a  few  days'  sailing  from  us  our  fellow-countrymen  are 
fighting  for  their  lives,  and  fighting  as  we  have  never  had  to  do  before,  simply 
because  they  know  the  very  existence  of  their  country  is  at  stake  as  the  result 
of  their  efforts. 

We  have  been  given  some  breathing  time  here  by  Lord  Kitchener  for  one 
object,  and  one  object  only — to  do  our  best  to  fit  ourselves  to  join  in  the 
struggle  to  the  best  advantage  of  our  country.  I  honestly  do  not  think  all  of 
our  men  realize  that  this  is  the  case.  Cairo  is  full  of  temptations,  and  a  few 
of  the  men  seem  to  think  they  have  come  here  for  a  huge  picnic,  they  have 
money  and  wish  to  get  rid  of  it.  The  worst  of  it  is  that  Cairo  is  full  of  some, 
probably,  of  the  most  unscrupulous  people  in  the  world,  who  are  only  too 
anxious  to  do  all  they  can  to  entice  our  boys  into  the  worst  of  places,  and 
possibly  drug  them  there,  only  to  turn  them  out  again  in  a  short  time  to  bring 
disgrace  on  the  rest  of  us. 

Surely  the  good  feeling  of  the  men  as  a  whole  must  be  sufficient  to  stop 
this  when  they  realize  it.  The  breathing  time  we  have  left  us  is  but  a  short 
one,  and  we  want  every  single  minute  of  it  to  try  and  make  ourselves  efficient. 
We  have  to  remember,  too,  that  our  Governments  of  the  Commonwealth  and 
Dominion  have  sent  us  here  at  a  great  sacrifice  to  themselves,  and  they  fully 
rely  on  us  upholding  their  good  name,  and,  indeed,  doing  much  more  than  that, 
for  I  know  they  look  to  us  to  prove  that  these  two  contingents  contain  the 
finest  troops  in  the  British  Empire  (whose  deeds  are  going  down  in  history), 
whom  they  look  forward  to  welcome  with  all  honours  when  we  have  done  our 
share,  and  I  hope  even  more  than  our  share,  in  ensuring  victoi'v  over  a  people 
who  would  take  all  we  hold  dear  from  us  if  we  do  not  crush  them  now. 

But  there  is  no  possibility  whatever  of  our  doing  ourselves  full  justice 
unless  we  are,  everyone  of  us,  absolutely  physically  fit,  and  this  no  man  can 
possibly  be  if  he  allows  his  body  to  become  sodden  with  drink  or  rotten  from 
women,  and  unless  he  is  doing  his  best  to  keep  himself  efficient  he  is  swindling 
the  Government  which  has  sent  him  to  represent  it  and  fight  for  it.     From 
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perhaps  a  selfish  point  of  view,  too,  hut  in  the  interests  of  our  children  and 
children's  children  it  is  as  necessary  to  keep  a  "  clean  Australia  "  as  a  "  White 
Australia." 

A  very  few  men  can  take  away  our  good  name.  Will  you  appeal  to  all 
to  realize  what  is  before  us,  and  from  now  onwards  to  keep  before  them  one 
thought  and  only  one  thought  until  this  war  is  finished  with  honour,  that  is, 
a  fixed  determination  to  think  of  nothing  and  to  work  for  nothing  but  tlieir 
individual  efficiency  to  meet  the  enemy. 

If  the  men  themselves  will  let  any  who  do  not  stick  to  this  know  what  curs 
they  think  them  in  shirking  the  work  for  which  it  has  been  their  privilege  to  be 
selected,  then  I  know  well  any  backslidings  will  stop  at  once,  not  from  thoughts 
of  punishments,  but  from  good  feeling,  which  is  what  we  want. 

I  have  just  been  writing  to  Lord  Kitchener,  telling  him  how  intensely  proud 
and  well-nigh  overwhelmed  I  feel  at  finding  myself  in  command  of  such  a 
magnificent  body  of  men  as  we  have  here  :  no  man  could  feel  otherwise.  He 
wiU,  I  know,  follow  every  movement  of  ours  with  unfailing  interest,  and  surely 
we  will  never  risk  disappointing  him  by  allowing  a  few  of  our  men  to  give  us  a 
bad  name.  This  applies  equally  to  every  one  of  us,  from  General  down  to  the 
last  joined  drummer. 

Will  you  and  your  men  see  to  it  ? 

Yours  very  sincerely, 

W.  E.  BiRDWOoi). 


The  matter  was  fully  discussed  with  the  officers  and  then  each 
soldier  was  given  the  leaflet  which  is  now  set  out : — 

Warning  to  Soldiers  respecting  Venereal  Disease. 

Venereal  diseases  are  very  prevalent  in  Egypt.  They  are  already  respon- 
sible for  a  inaterial  lessening  of  the  efficiency  of  tlie  Australasian  Imperial 
Forces,  since  those  who  are  severely  infected  are  no  longer  fit  to  serve.  A 
considerable  number  of  soldiers  so  infected  are  now  being  returned  to  Australia 
invalided,  and  in  disgrace.     One  death  from  syphilis  has  already  occurred. 

Intercourse  with  public  women  is  almost  certain  to  be  followed  by  disaster. 
The  soldier  is  therefore  asked  to  consider  the  matter  from  several  points  of 
view.  In  the  first  place,  if  he  is  infected  he  will  not  be  efficient  and  he  may 
be  discharged.  But  the  evil  does  not  cease  even  with  the  termination  of  his 
miUtary  career,  for  he  is  liable  to  infect  his  future  wife  and  children. 

Soldiers  are  also  urged  to  abstain  from  the  consumption  of  any  native 
alcoholic  beverage  offered  to  them  for  sale.  These  beverages  are  nearly  always 
adulterated,  and  it  is  said  that  the  mixture  offered  for  sale  is  often  composed 
of  pure  alcohol  and  other  ingredients,  including  urine,  and  certainly  produces 
serious  consequences  to  those  who  consume  it.     .\s  these  drinks  are  drugged, 
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a  very  small  amount  is  sufficient  to  make  a  man  absolutely  irresponsible  for 
his  actions. 

The  General  commanding  the  Australasian  Forces,  therefore,  asks  each 
soldier  to  realize  that  on  him  rests  the  reputation  of  the  Australasian  Force, 
and  he  is  urged  at  all  costs  and  hazards  to  avoid  the  risk  of  contracting 
venereal  disease  or  disgracing  himself  by  drink. 

Consequently  every  officer  and  every  man  arriving  in  Egypt  was 
fully  and  adequately  warned  and  a  proper  appeal  made  for  his  help. 
In  mv  own  unit,  however,  the  First  Australian  General  Hospital, 
by  permission  of  the  Officer  Commanding,  the  practice  begun  on  the 
voyage  was  continued — viz.,  education.  In  addition,  prophylactic 
outfits  of  calomel  ointment  and  argyrol  jelly,  together  with  the  Victorian 
circular,  were  made  available  for  anyone  who  wanted  them,  with  the 
intimation  that  whilst  I  should  be  better  pleased  if  they  were  not 
required,  still,  if  exposure  was  contemplated,  they  should  be  used  in 
the  interests  of  the  Service.  It  may  be  that  in  other  units  similar 
measures  were  taken  at  that  time,  but  of  such  action  I  have  no  first- 
hand knowledge. 

\¥hat  was  the  result '? 

Before  the  troops  left  for  the  Dardanelles  800  to  1,000  men  were 
known  to  be  suffering  from  venereal  disease  at  any  one  time — i.e., 
'2' 5  per  cent,  to  3  per  cent,  of  the  force.  The  average  stay  in  hospital 
of  a  venereal  case  was  sixteen  days,  so  that  the  number  of  infections 
was  large.  In  addition,  1,344  men  were  sent  back  to  Australia  and 
450  were  sent  to  Malta.  The  cost  of  sending  a  soldier  to  Egypt 
and  back  to  Australia,  together  with  his  equipment  and  pay,  has 
been  estimated  at  ,i'300.  If  so,  the  cost  of  these  cases  to  the  State 
must  have  been  in  the  vicinity  of  £500,000,  without  any  commen- 
surate return. 

At  this  juncture  a  medical  officer  in  conference  challenged  our 
estimate  of  the  value  of  prophylaxis,  and  a  test  examination  was 
immediately  made  of  all  the  men  in  our  unit  who  had  been  supplied 
with  outfits  whenever  they  wanted  them.  Only  one  man  had  been 
infected  and  he  had  not  used  the  outfit.  The  number  of  men  examined 
was  under  200. 

The  number  of  infected  w^as  so  large  and  the  damage  so  great  that 
renewed  efforts  were  made  and  the  moral  campaign  was  pushed  harder 
than  ever.  By  arrangement,  the  Y.M.C.A.  opened  the  now  celebrated 
Esbekieh  Soldiers'  Club,  the  Central  at  Alexandria,  and  many  others. 
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We  recognized  the  fact  that  men  cannot  be  made  moral  against  their 
will  but  they  can  be  given  a  reasonable  and  healthy  alternative.  A  full 
description  of  this  splendid  work  on  the  part  of  the  Y.:M.C.A.  will  be 
found  in  the  book  published  by  Lieutenant  Deane  and  myself,  entitled 
"  The  Australian  Army  Medical  Corps  in  Egypt,"  and  in  a  forthcoming 
work  of  my  own,  "The  Y.M.C.A.  in  Egypt."  Furthermore,  as  time 
passed  by,  the  men  were  treated  to  personal  exhortations  and  were 
given  printed  documents  such  as  "Women:  a  Word  to  Men" 
(Y.M.C.A.),  "Consequences"  (Y.M.C.A.),  "A  Warning  to  Men  going 
Abroad"  (The  Association  for  Moral  and  Social  Hygiene).  Exactly 
when  these  papers  commenced  to  be  given  I  cannot  say,  but 
exhortations  of  the  kind  were  more  or  less  continuous. 

During  the  latter  half  of  1915  I  ceased  to  be  in  charge  of  the  work 
and  in  November  was  invalided  to  England.  I  am  inclined  to  think 
that  for  some  time  there  was  an  interregnum  in  which  no  one  pushed 
the  work. 

The  Result. 

The  result  was  that  an  intense  moral  and  restrictive  campaign, 
together  with  constructive  work  in  the  establishment  of  magnificent 
soldiers'  clubs  (staffed  by  ladies  in  some  instances),  had  produced  a 
moderate  result.  It  had  secured  tolerable  decency  ;  there  were  no 
obvious  orgies,  but  there  was  far  too  much  venereal  disease.  On  the 
other  hand,  where  prophylaxis  had  been  properly  taught  and  applied 
the  diseases  were  practically  non-existent. 

At  the  end  of  1915  the  men  returned  from  Gallipoli,  and  later  moved 
to  France,  and  during  this  period  infections  became  more  numerous. 
From  January  to  May,  191G — i.e.,  five  months — there  were  no  less  than 
10,000  known  cases  in  Egypt.  The  matter  was  regarded  as  so  serious 
that  a  combined  civilian  and  military  committee  was  appointed  to 
investigate  and  recommend.  This  committee,  the  Cairo  Purification 
Cl)mmittee,  appointed  sub-committees  in  other  cities  and  took  extensive 
evidence  from  medical  ollicers  and  others.  The  conclusions  have 
never  been  formally  published,  but  in  practice  may  be  expressed  as 
follows  : — 

(1)  Rigorous  repression  of  public  indecency,  unnatural  oflfences,  the 
suppression  of  pimps,  the  control  of  advertisements,  and  the  restriction 
of  the  sale  of  alcohol. 

(2)  Continuance  of  the  system  of  medical  examination  of  prostitutes. 
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(3)  Provision  of  ablution  rooms  and  the  supply  of  prophylactics. 

(4)  Moral  and  hygienic  lectures,  guides  to  meet  trains  and  the 
like. 

These  measures  were  adopted,  and  by  the  middle  of  1917  the 
diseases  were  again  under  control,  and  the  second  phase  of  the 
Egyptian  V.D.   campaign  was   closed. 

Again  attention  became  less  acute,  the  advance  into  Palestine 
took  place,  and  another  outbreak  of  venereal  disease  occurred,  and 
another  inquiry  was  held,  this  time  by  one  combatant  officer.  After  a 
full  investigation  a  combined  campaign  was  again  instituted  and  con- 
ducted with  vigour.  The  chaplains  did  their  best  on  the  purely  moral 
side.  The  medical  officers  delivered  lectures  and  were  allowed  to 
provide  ablution  rooms.  For  the  third  time  the  disease  was  checked 
and  held.  The  lesson  to  be  learnt,  however,  is  that  it  would  have 
been  better  to  place  the  matter  throughout  in  the  hands  of  one 
competent  senior  officer,  who  should  have  made  himself  acquainted 
with  every  detail  and  every  phase  of  the  problem ;  his  advice  would 
have  been  indeed  valuable. 

Whilst  these  events  were  taking  place  throughout  Egypt,  a  remark- 
able development  had  occurred  at  Port  Said,  of  which  the  following 
is  a  summarized  account  : — 

Lieutenant-Colonel  Elgood,  C.M.G.,  was  appointed  Base  Com- 
mandant at  Port  Said  at  the  outbreak  of  war,  and  has  occupied  that 
difficult  and  important  post  ever  since.  He  states  that  before  taking 
office  he  had  no  experience  of  the  management  of  venereal  disease  and 
suddenly  found  himself  in  an  uncharted  sea  of  trouble.  He  had  to  deal 
with  a  city  of  mixed  and  varying  nationality,  with  multifarious  Consuls 
and  with  Consular  law,  with  a  centre  of  the  white  slave  traffic,  and  with 
very  large  numbers  of  troops  and  sailors  of  all  nationalities,  European 
and  Eastern.  Martial  law  was  proclaimed  in  November,  1914.  He 
did  his  best,  and  the  activities  may  be  summarized  as  follows :  The  sup- 
pression of  the  white  slave  traffic  ;  the  closing  of  the  brothels  in  ^he 
European  quarter ;  the  segregation  of  the  women  who  would  not 
Jeave  Port  Said  in  the  Arab  quarter,  where  they  were  placed  under  the 
control  of  the  medical  officers  of  the  Egyptian  Public  Health  Depart- 
ment, and  were  systematically  examined.  His  realization  from  experi- 
ence that  the  results  of  such  medical  examinations  are  misleading  and 
dangerous ;  the  formation  of  a  sub-committee  of  the  Cairo  Purification 
Committee  at  Port   Said  to  deal  with  the  local  aspect  of  the  problem 
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and  to  assist  in  the  development  of  healthy  social  agencies  for  the  benefit 
of  the  men ;  the  punishment  of  pimps  and  touts  ;  the  restriction  of  the 
sale  of  alcohol  to  the  hours  of  1  to  3  p.m.  and  (3  to  9  p.m.,  and  the 
difficulty  of  enforcing  this  order.  In  spite  of  all  these  activities  he 
gradually  realized  that  sexual  intercourse  and  venereal  disease  continued 
on  a  large  scale  and  he  then  followed  the  conclusion  of  the  Cairo 
Committee  and  authorized  the  ablution  tent  plan.  The  result  was 
that  of  9,282  men  who  passed  through  the  local  rest  camp,  4,580 
reported  exposure,  and  there  were  only  thirteen  infections. 
The  measures  adopted  in  the  ablution  tent  were  : — 

(1)  Washing  with  a  solution  of  perchloride  of  mercury  1  in  1,000. 

(2)  Irrigation  of  the  anterior  urethra  with  a  solution  of  pot.  perman». 
(1  in  3,000). 

(3)  Application  of  calomel  ointment  and  the  use  of  bandages  to  avoid 
soiling  the  clothes. 

Such  in  outline  is  the  history  of  this  remarkable  effort,  the  results  of 
which  agree  with  those  obtained  elsewhere  in  Egypt.  When  Lieutenant- 
Colonel  Elgood  introduced  prophylaxis  he  did  not  in  any  way  relax  any 
of  the  other  precautions. 

The  lesson  taught  by  the  experience  in  Egypt  is  that  all  the 
repressive  measures,  all  the  constructive  social  measures,  all  the 
educational  efforts,  and  all  the  emotional  appeals  result  in  only  a 
limited  amount  of  success,  and  only  reduce  venereal  diseases  to  a 
moderate  extent.  It  is  evident  that  a  very  large  number  of  men 
either  find  the  sexual  appetite  overpowering  or  deliberately  indulge, 
and  unless  some  form  of  prophylaxis  is  adopted  many  infections  are 
certain.  Some  of  the  men  were  quite  candid,  and  stated  they  intended 
to  indulge  despite  generals,  doctors  and  chaplains,  and  with  or  without 
prophylaxis,  though  they  preferred  to  be  safe.  The  conclusions  reached 
by  me  were  that  primary  prophylaxis  and  ablution  tents  are  both  quite 
effective  in  preventing  infection. 

The  objections  raised  by  some  people  to  primary  prophylaxis  are 
both  moral  and  medical.  The  moralists  say  that  the  free  use  of  primary 
prophylaxis  would  induce  people  to  become  more  immoral.  I  am 
unable  to  follow  this  line  of  reasoning.  The  use  of  prophylactics  at 
the  time  of  exposure,  say  9.30  p.m.,  cannot  produce  a  very  different 
result  from  the  use  of  prophylactics  half  an  hour  later  in  the  ablution 
tent.  Medically  the  position  as  I  understand  it  is  as  follows:  The  civil 
authorities  in  Great  Britain  contemplate  establishing  treatment  centres 
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throughout  the  country.  These  centres  will  subserve  treatment,  pro- 
phylaxis by  ablution  rooms,  and  educational  propaganda.  If  all  these 
activities  are  carried  out,  nothing  but  good  can  result ;  but  I  still  think 
many  cases  will  arise  owing  to  geographical  difficulties  in  which 
primary  prophylaxis  will  be  requisite.  If  these  centres  are  to  issue 
the  outfits,  so  much  the  better ;  if  not,  it  is  certain  someone  else  will 
provide  them. 

The  aim  of  all  medical  men,  I  submit,  is  not  simply  the  reduction 
of  the  amount  of  venereal  disease  but  the  removal  from  this  globe 
of  the  spirochsfete  and  the  gonococcus,  a  task  which  does  not  seem 
to  me  more  difficult  than  the  destruction  of  other  noxious  animals 
and  plants. 

So  much  is  said  from  time  to  time  by  the  so-called  moralists  that 
I  venture  briefly  to  review  the  problem.  Medical  men  dislike  vice 
rather  more  than  any  other  class  of  people  because  they  see  it  on  the 
nauseous  side.  They  are  not,  however,  as  medical -men,  professors  of 
morality.  Their  business  is  to  prevent  or  cure  disease,  and  they  have 
a  right  to  object  to  their  action  being  hampered  by  those  who  seem  to 
think  that  venereal  diseases  were  created  to  enforce  chastity.  For  the 
benefit  of  those  interested,  may  I  state  the  case  in  the  form  of  a  number 
of  questions : — 

(1)  Is  there  any  material  difference  from  the  moral  point  of  view 
in  preventing  venereal  disease  by  the  use  of  measures  adopted  before, 
at  the  time  of,  or  after  exposure '?  He  w'ho  exposes  himself  knows 
that  in  any  event  he  is  practically  safe. 

(2)  If  morality  is  secured  by  fear  of  infection,  why  not  forbid 
treatment  altogether  ? 

(3)  Is  a  morality  which  depends  on  fear  of  immediate  consequences 
worth  very  much "? 

(4)  Is  not  the  fundamental  ethical  fact  which  concerns  us  the 
wholesale  infection  of  the  innocent  which  goes  on   at  present  ? 

(5)  Is  it  not  a  fact  that  the  Lex  talionis  cannot  be  enforced  solely 
against  the  transgressor  but  is  enforced  w'ith  terrible  severity  amongst 
the  innocent "? 

(6)  Finally,  why  not  frankly  recognize  the  fact  that  the  world  will 
not  be  rendered  more  or  less  moral  by  the  extinction  of  venereal 
disease  ? 

(7)  In  practice  does  fear  of  infection  deter  many  men  ? 

(8)  If,   as  Mr.  \.  Warren    Low    put    it,    we    discover    to-morrow. 
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as  we  may,  a  vaccine  which  will  protect  those  vaccinated  comi)letely 
against  venereal  disease,  will  anyone  forbid  its  use  in  the  interests 
of  morality? 

To  me,  the  problem  of  chastity  involves  a  much  wider  survey. 
Here  we  have  a  physiological  instinct  of  great  intensity  round  which 
has  been  built  up  the  finer  feelings  which  we  value  more  than  anything 
else  in  life.  No  sane  man  wishes  to  see  the  animal  instinct  divorced 
from  these  emotions,  but  he  cannot  fail  to  see  that  if  the  legitimate 
gratification  in  marriage  is  postponed  to  the  summer  of  life  irregular 
relationships  are  certain  to  be  formed.  And  if  you  ask  why  should 
men  and  women  marry  so  late  in  life,  the  answer  is  the  high 
standard  of  external  requirements  set  and,  as  a  valued  friend  observed, 
still  more  largely  the  artificial  assessment  of  those  values.  The 
matter  lies  largely  in  the  hands  of  women.  If  they  revise  their 
standards  of  value  most  of  the  sexual  difficulties  will  disappear.  But 
any  revision  requires  a  complete  knowledge  of  the  fundamental  data, 
a  clear  and  sane  vision,  and  good  judgment.  Until  social  arrange- 
ments are  recast,  irregular  sexual  relationships  are  likely  to  continue 
and  whilst  they  do  prophylactics  are  necessary  for  bodily  salvation. 
To  me,  much  of  the  value  of  the  knowledge  gained  in  Egypt  was 
contact  with  the  facts  of  the  case,  since  we  had  to  deal  with  an 
organized  commercial  system  of  vice  provided  with  agents  catering 
for  the  gratification  by  healthy  men  of  this  powerful  instinct.  We 
found  that  we  could  not  succeed  by  social  and  moral  means  alone  and 
that  prophylaxis  was  an  absolute  necessity  if  the  men  were  to  be 
kept  healthy.  Without  recasting  social  relationships  I  see  no  [n-esent 
prospect- of   sweeping  away  the    whole  of    this    hideous  ))arapherna!ia. 
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GENERAL    DISCUSSION    ON    SHOCK.' 

Professor  W.  M.  Bayliss,  F.E.S. 

The  condition  known  as  "traumatic,"  "surgical"  or  "wound" 
shock,  although  well-recognized,  is  difficult  to  define.  It  may  be  said 
to  be  a  state  of  general  collapse,  associated  with  low  blood-pressure, 
and  the  various  phenomena  dependent  on  this  low  pressure,  such  as 
coldness,  pallor,  sweating  and  so  on.  Perhaps  the  most  serious 
consequences  of  the  deficient  circulation  are  those  due  to  the  deprival 
of  the  necessary  supply  of  oxygen. 

The  remarks  that  follow  refer  to  what  is  usually  known  as 
"  secondary  shock,"  since  it  is  this  that  demands  practical  interference. 
The  sudden  "  primary  "  shock  that  occurs  on  the  receipt  of  an  injury 
is  analogous  to  fainting  and  is  doubtless  of  nervous  origin.  It  has  its 
interest  and  importance  and  will  probably  receive  attention  in  the 
course  of  the  discussion.  While,  indeed,  nervous  factors  are  not  dealt 
with  in  my  short  account,  their  possible  co-operation  in  the  production 
of  the  vascular  phenomena  at  the  basis  of  secondary  shock  has  to  be 
kept  in  mind. 

It  would  be  unprofitable  in  the  brief  time  available  to  discuss  those 
causes  which  have  been  found,  on  investigation,  not  to  be  the  agents 
responsible  for  the  state.  It  will  suffice  to  mention  them  :  arterial  or 
venous  dilatation,  heart  failure,  acidosis,  vasomotor  paralysis,  supra- 
renal exhaustion. 

'  At  a  meeting  of  the  Society,  held  January  23,  1919. 
F— 1 
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The  low  blood-pressure  is,  in  practice,  the  most  irnportant  feature 
of  the  condition,  since  it  gives  a  direct  indication  for  treatment. 
Indeed  one  may  say  in  general  that,  both  experimentally  and  clinically, 
if  the  blood-pressure  is  restored  the  other  symptoms  disappear,  some 
with  rapidity,  others  more  slowly. 

In  the  course  of  investigation  it  has  gradually  come  to  be  realized 
that  the  chief,  if  not  the  only  really  important,  factor  is  a  defjciency  in 
the  voliLvie  of  blood  in  circulation.  This  applies  not  only  to  that  form 
of  shock  brought  about  by  actual  loss  of  blood  out  of  the  blood-vessels, 
but  also  to  cases  where  there  is  no  reason  to  suppose  that  there  has 
been  any  great  loss  of  blood.  Apart  from  the  fact  that  the  general 
symptoms  of  haemorrhage  and  shock  are  very  similar,  estimations  by 
the  "vital  red"  method  of  the  volume  of  blood  in  circulation  has  shown 
that  it  is  decreased  in  both  cases.  The  name  "  exsemla  "  has  been 
proposed  by  Major  Cannon  for  the  general  condition. 

It  is  clear  that  blood  must  be  accumulated  or  held  up  somewhere  or 
other  in  dilated  regions  of  the  vascular  system.  Observations  made 
in  the  course  of  abdominal  operations  give  no  support  to  the  view  that 
there  is  any  significant  degree  of  dilatation  of  the  arteries  or  veins  of 
the  splanchnic  area.  The  region  in  question  must  therefore  be  that 
of  the  capillaries.  Observations  by  Major  Cannon  had  already  suggested 
that  there  is  stasis  here  in  wound-shock. 

But  what  is  it  that  brings  about  such  a  dilatation  of  the  capillaries  ? 
At  an  early  date  in  the  discussion  of  the  problem,  it  was  pointed  out  by 
General  Cuthbert  Wallace  that  operations  involving  injury  of  large 
masses  of  muscular  tissue  were  especially  liable  to  produce  shock. 
Experiments  by  Major  Cannon  and  myself  in  the  beginning  of  last 
year  showed  that  crushing  the  thigh  muscles  of  cats  was  followed 
by  a  progressive  fall  of  blood-pressure  and  other  signs  of  shock. 
We  found  that  section  of  the  spinal  cord  above  the  origin  of  the  limb 
nerves  did  not  prevent  the  result,  whereas  clamping  of  the  artery  and 
vein  did  do  so.  Some  chemical  product  of  the  tissue  injury  must  then 
be  the  responsible  agent.  This  view  was  confirmed  more  especially  by 
Major  McNee's  observations  on  wounded  men  in  a  state  of  shock, 
where  it  was  found  that  excision  of  the  injured  parts,  or  even  preventing 
by  a  tourniquet  blood  passing  through  them  from  entering  the  general 
circulation,  was  followed  by  marked  improvement. 

We  thought  at  first  that  the  toxic  agent  might  be  lactic  acid,  but 
experiment  showed  injection  of  this  or  other  acid  to  be  innocuous. 
In  fact,  "  acidosis  "  turned  out  to  be  a  negligible  factor  in  the  causation 
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of  shock.  It  is  the  result,  not  the  cause  of  the  low  blood-pressure. 
The  real  agent  is  a  much  more  toxic  one.  Dale  and  Laidlaw  have 
described  the  action  of  a  base,  liistamine,  which  has  the  remarkable 
effect  of  powerfully  dilating  the  capillaries,  but  not  the  arterioles,  and 
which  in  larger  doses  produces  a  condition  of  profound  shock.  There  is 
reason  for  believing  that  substances  of  this  kind  are  produced  in  injured 
and  disintegrating  tissues. 

It  was  found  further  that  massage  of  the  injured  muscles  in  the 
experiments  on  cats  resulted  in  accelerated  fall  of  blood-pressure,  so 
that  we  have  an  experimental  justification  for  keeping  injured  parts 
as  immobile  as  possible,  as  is  done  by  the  Thomas's  sphnt  in  the  case  of 
fractured  femur. 

These  injury  effects  are,  of  course,  intensified  by  causes  tending  to 
depress  the  circulation,  such  as  cold,  anxiety,  fatigue,  thirst,  haemorrhage 
and  so  on. 

The  indications  for  treatment  seem  obvious.  The  volume  of  the 
blood  in  circulation  must  be  increased.  While  transfusion  of  blood 
itself  is  the  natural  means,  it  is  clear  that  if  a  satisfactory  substitute,  in 
the  form  of  an  artificial  solution,  could  be  made,  it  would  frequently 
be  of  value. 

No  simple  saline  solution,  whether  iso-  or  hypertonic,  or  containing 
sodium  bicarbonate  or  calcium  salt,  has  any  permanent  effect.  The 
liquid  introduced  does  not  remain  in  the  blood-vessels  for  more  than 
half  an  hour  or  so.  To  insure  that  it  shall  not  leave  the  circulation, 
the  addition  of  a  colloid  is  necessary.  The  function  of  this  is  to  attract 
water  by  its  osmotic  pressure  and  so  to  counteract  the  filtration 
produced  by  the  blood-pressure. 

Of  those  colloids  admissible,  gum  arable  is,  on  the  whole,  the  most 
satisfactory.  To  correspond  with  the  proteins  of  the  blood  plasma,  a 
6  or  7  per  cent,  solution  in  0'9  per  cent,  sodium  chloride  is  correct. 
Such  a  solution  has  been  found  in  practice  to  serve  as  well  as  one 
containing  bicarbonate,  or  excess  of  calcium. 

The  use  of  vaso-constrictor  drugs  is  to  be  deprecated. 

It  has  been  found  that  the  reserve  of  haemoglobin  is  sufficiently 
great  for  recovery  to  take  place  even  when  it  is  reduced  to  a  quarter  of 
its  normal  value.  Hence,  it  would  seem  that  gum-saline  should  be 
effective  in  the  majority  of  cases.  A  reduction  of  the  haemoglobin 
to  the  extent  mentioned  implies  a  loss  of  blood  of  nearly  four  litres 
in  man.  It  has  not  yet  been  possible  to  state  definitely  what  are  the 
clinical  signs  showing  the  necessity  for  blood  transfusion,  apart  from 
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actual  determinations  of  the  blood  volume  and  haemoglobin  percentage. 
Some  surgeons  state  that  no  case  failing  to  react  to  gum  is  amenable  to 
blood. 

If,  however,  the  delay  between  injury  and  treatment  has  been  great, 
no  measures  avail.  The  tissues,  especially  those  of  the  nerve  centres, 
as  shown  by  Colonel  Mott,  become  so  far  damaged  by  the  low  blood- 
pressure  and  want  of  oxygen  that  recovery  is  impossible. 

In  actual  practice,  the  following  general  procedure  may  be 
recommended  : — 

If  the  patient  is  cold  and  fatigued  by  a  long  journey,  try  first  the 
ordinary  measures  of  resuscitation,  such  as  warmth,  water  to  drink, 
and  rest. 

If  little  or  no  improvement  in  half  an  hour  or  so,  750  c.c.  of  warmed 
gum-saline,  slowly  into  a  vein. 

This  may  probably  be  insufficient  in  amount.     Therefore — 

If  some  benefit  in  half  an  hour,  more  gum-saline. 

If  no  result  at  all  from  the  first  injection,  transfusion  of  blood,  if 
available. 

But  the  evidence  on  the  whole  suggests  that  if  gum-saline  is 
ineffective,  blood  will  be  also  useless,  except  in  the  rare  cases  where 
the  loss  of  blood  has  been  more  than  75  per  cent,  of  the  total  volume. 


By  Dr.  H.  H.  Dale,  F.K.S. 

Professor  Bayliss  has  put  before  you  in  brief  outline  the  conclusions 
of  the  Special  Investigation  Committee,  appointed  by  the  Medical 
Hesearch  Committee  to  co-ordinate  work  on  "  Shock  and  Allied  Con- 
ditions "  during  the  war.  It  will  probably  be  of  assistance  to  those 
who  have  not  been  hitherto  in  touch  with  the  Committee's  work,  if  I 
briefly  trace  its  connexion  with  the  investigations  and  speculations 
which  led  to  the  views  current  before  the  war. 

We  need  not  spend  more  than  a  moment  over  the  period  before  the 
days  of  modern  surgery.  No  difference  was  then  recognized,  of  course, 
between  the  conditions  which  Crile  and  those  who  follow  him  have 
distinguished  as  "collapse"  and  "  shock,"  and  which  surgeons  working 
in  France  during  the  war  have  taught  us  to  call  "  primary  "  and 
"  secondary  "  shock.  Goltz,  in  1870,  gave  his  classical  demonstration  of 
"  shock  "  in  the  frog,  as  a  phenomenon  of  reflex  inhibition.  A  blow  on 
the  exposed  mesentery  of  the  suspended   animal  caused  arrest  of  the 
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heart  through  the  vagus,  and  loss  of  arterial  tone,  so  that  the  blood 
tended  to  accumulate  by  gravity  in  the  splanchnic  area.  I  do  not 
suppose  that  any  better  explanation  has  yet  been  given  of  the  mechanism 
of  fainting,  or  of  the  condition  distinguishable  from  fainting  only  by 
greater  severity  and  duration,  which  is  variously  called  "collapse"  or 
"  primary  shock  "  ;  a  condition  setting  in  rapidly  after  severe  injury, 
pain  or  emotion. 

The  condition  of  "secondary  shock,"  with  which  investigations  in 
recent  years  have  been  almost  exclusively  concerned,  was  not  readily 
distihguished  from  the  "  primary  shock  "  or  "  collapse."  Superficially 
they  are  very  similar,  and,  as  surgeons  working  at  the  Front  in  recent 
years  have  pointed  out,  may  run  into  one  another,  so  that  the  secondary 
appears  to  be  an  extension  or  a  more  gradual  recurrence  of  the  primary 
condition.  It  was  natural,  then,  that  the  earlier  writers  should  regard 
the  whole  sequence  as  a  single  phenomenon,  and  should  regard  reflex 
depression  of  the  heart's  activity  as  a  central  feature  of  shock  in 
general.  Attention  was  first  diverted  from  the  heart  to  the  rest  of  the 
circulatory  apparatus,  in  the  search  for  a  cause  of  secondary  shock,  by 
the  publication  of  Crile's  first  series  of  experiments  in  1899.  Crile 
showed  that  the  small  output  of  the  heart  in  this  condition  was  not  due 
to  primary  weakening  of  its  activity,  but  to  deficient  return  of  blood  ta 
its  chambers.  He  likened  the  condition  to  that  seen  in  haemorrhage — 
a  comparison  the  justice  of  which  all  later  work  has  emphasized.  Crile 
regarded  this  defective  diastolic  filling  of  the  heart  as  due  to  fatigue 
of  the  vasomotor  centre  by  excessive  sensory  stimulation.  There 
would  ensue,  he  supposed,  a  gradual  failure  of  arterial  tone,  with 
a  resulting  decline  of  arterial  pressure.  So  far  the  conception  is  easy 
to  follow.  But  Crile  went  on  to  maintain  that  this  lowering  of  arterial 
pressure  would  cause  the  blood  to  accumulate  in  the  great  veins ;  the 
patient  would  "  bleed  into  his  own  veins  "  and  the  output  of  the  heart 
would  fail  as  in  actual  haemorrhage.  Though  Dr.  Crile's  eager  interest 
in  anything  pertaining  to  his  subject  has  caused  his  theory  to  put  forth 
sprouts  and  tendrils  in  various  directions,  its  central  stock  still  remains, 
I  believe,  this  conception  of  venous  stasis  as  the  result  of  arterial 
dilatation. 

It  has  seemed  to  many  that  Crile  and  his  followers  have  failed  to 
show  ground  for  the  belief  that  arterial  relaxation  would  have  this 
result.  Experimentally  it  has  not.  If  the  arteries  are  kept  dilated,  by 
a  drug  relaxing  their  muscle  coats  without  weakening  the  heart,  the 
arterial  pressure  can  be  held  down  to  40  or  50  mm.  of  mercury  for 
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prolonged  periods,  without  causing  accumulation  of  blood  in  the  veins, 
impairing  the  heart's  output,  or  producing  that  retarded  or  inefficient 
state  of  circulation  through  the  periphery,  which  is  the  characteristic 
of  secondary  shock. 

Eecent  developments  make  it  of  interest  to  note  that  in  the  year 
which  saw  the  appearance  of  Crile's  first  essay  on  shock,  1899,  a  very 
similar  conclusion  had  been  reached  by  Eomberg  and  Passler  as  to 
the  cause  of  circulatory  depression  in  bacterial  infections.  Bacterial 
toxaemia,  according  to  these  authors,  depressed  the  circulation  not  by 
poisoning  the  heart  but  by  causing  failure  of  vasomotor  control  and  con- 
sequent loss  of  arterial  tone.  I  think  we  have  good  reason  now  for 
regarding  this  idea  of  the  effect  of  toxaemia  as  erroneous,  and  Crile's 
conception  of  shock  as  vasomotor  exhaustion  had  been  challenged  from 
various  quarters  before  the  outbreak  of  the  war.  J.  D.  Malcolm  was 
apparently  the  first  to  state  definitely,  in  1905,  that  the  arteries  in 
clinical  shock  were  constricted  instead  of  being  atonic.  He  also  first 
brought  into  view,  as  an  important  factor  in  shock,  the  increased  pro- 
portion of  red  corpuscles  in  the  blood,  which  Sherrington  and  Copeman 
had  observed  experimentally  many  years  previously,  and  had  attributed 
to  loss  of  plasma  from  the  blood.  Malcolm  also  attributed  it  to  a  loss 
of  plasma  into  the  tissues,  and  saw  the  importance  of  the  implied  reduc- 
tion in  the  volume  of  the  blood.  The  data  at  his  disposal  did  not 
enable  him  to  account  satisfactorily  for  its  occurrence,  or  to  reconcile 
the  association  of  general  arterial  constriction  with  a  low  arterial 
pressure  in  such  a  manner  as  to  carry  general  conviction.  The 
accuracy  of  his  two  main  contentions,  however,  that  the  arteries  are 
constricted  rather  than  dilated  in  shock,  and  the  blood  concentrated 
and  reduced  in  volume,  have  received  repeated  confirmation  from 
experimental  observers  in  America,  such  as  Seelig  and  Lyon, 
Yandell  Henderson  and  Mann,  and,  during  the  war,  from  surgeons 
and  pathologists  in  France  with  whom  the  Committee  have  been  in 
contact. 

This  was  the  position  when  the  Shock  Committee  began  their 
investigation.  There  were  many  who,  following  Crile,  still  maintained 
that  lack  of  arterial  tone  was  the  central  characteristic  of  shock. 
Lockhart  Mummery,  for  example,  still  maintained  that  the  arteries  were 
dilated,  the  blood  diluted,  and  the  veins  full.  The  Committee,  however, 
as  the  result  of  direct  questions  put  to  surgeons  at  the  Front,  early 
came  to  the  conclusion  that  the  type  of  shock  seen  in  clearing  stations, 
which  they  were  specially  called  upon  to  investigate,  corresponded  with 
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that  described  by  Malcolm,  Henderson,  Mann  and  others,  in  which  the 
low  arterial  pressure  was  not  due  either  to  arterial  relaxation  or  to 
weakness  of  the  heart's  action,  but  tooligaemia — deficient  volume  of  the 
blood  in  effective  currency.  At  the  same  time  they  were  bound  to 
realize  than  no  satisfactory  explanation  was  yet  available  of  the  cause  of 
this  condition.  It  was  a  paradoxical  complex  from  many  points  of 
view.  Arterial  constriction  normally  results  in  high,  not  low,  arterial 
pressure ;  low  arterial  pressure  normally  causes  dilution,  not  con- 
centration of  the  blood.  Further,  the  concentration  was  often  obvious 
enough,  but  the  apparent  defect  of  blood  volume  was  serious  out 
of  proportion  to  the  loss  of  plasma  which  the  concentration  indicated. 

I  need  not  spend  much  time  on  the  lines  of  inquiry  which  the 
Committee  followed  without  result.  I  suppose  it  was  the  grip  of 
tradition  which  led  us  long  to  search  in  vain  for  a  nervous  mechanism 
by  w^hich  such  a  condition  could  be  produced.  Our  failure  does  not, 
of  course,  warrant  the  conclusion  that  nervous  effects  never  play  any 
part  in  the  phenomena. 

Acidosis  was  next  brought  prominently  to  our  notice  as  a  suggested 
cause  of  this  curious  complex,  and  those  who  are  interested  can  read 
the  record  of  its  trial  and  unanimous  dismissal  in  the  Eeport  (No.  7) 
recently  issued  by  the  Committee.  Meanwhile  a  clue  of  more  value  was 
lying  in  our  hands.  Professor  Bayliss  has  alluded  to  the  analogy 
provided  by  the  action  of  "  histamine."  Dr.  Laidlaw  and  I  had  been 
working  at  the  action  of  this  substance  at  intervals  since  1910.  Its 
action  had  interested  us  not  merely  for  its  own  sake,  but  because  it 
represented  a  type  of  activity  common  to  a  large  class  of  protein 
cleavage-products,  formed  by  partial  digestion  or  bacterial  action. 
Products  showing  this  type  of  action  have  been  extracted  from  almost 
all  organs  of  the  body  ;  they  are  naturally  present  in  great  abundance 
in  the  contents  of  the  small  intestine ;  and  they  appear  to  be  set  free 
readily  from  almost  any  tissue  as  the  result  of  injury  or  even  of 
temporary  stoppage  of  the  circulation.  We  had  realized  some  time 
previously  that  the  action  of  histamine  presented  the  same  paradoxical 
features  as  had  been  met  in  the  condition  of  secondary  shock.  Here 
was  a  substance  which  caused  contraction  of  all  plain  muscle,  including 
that  of  the  arteries,  which  yet  produced  a  fall  of  arterial  pressure,  not 
by  weakening  the  heart  but  by  vasodilatation.  In  larger  doses  it  caused 
a  profound  shock-like  collapse,  of  which  the  central  feature  was 
oliggemia.  The  heart  continued  to  beat  vigorously,  but  was  almost 
empty  of  blood,  as  were  the   arteries  and  the  great  veins.      Loss  of 
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plasma  into  the  tissues  was  indicated  by  rapid  rise  in  the  corpuscular 
content  of  the  blood,  but  seldom  to  such  an  extent  as  to  account  for 
the  apparent  loss  of  volume.  Somehow  blood  had  passed  out  of  regular 
currency  through  the  heart  and  great  vessels,  and  through  a  large  part 
of  the  tissues  the  circulation  was  slowed  almost  to  stagnation.  A  process 
of  exclusion  led  us  to  locate  the  blood  in  the  capillaries,  and  to  conceive 
the  action  of  histamine  as  due  to  a  general  loss  of  the  normal  capillary 
tone.  We  supposed  that  under  normal  conditions  only  a  limited  portion 
of  the  capillary  network  is  serving  at  any  one  moment  as  a  path  for 
the  blood,  and  that  the  simultaneous  opening  up  of  all  the  potential 
channels  would  lead  the  blood  to  percolate  slowly  through  the  tissues, 
which  would  soak  it  up  like  a  sponge.  The  outflow  into  the  veins,  and 
therewith  the  filling  and  output  of  the  heart,  would  fall  rapidly  away ; 
the  blood  would  accumulate  more  and  more  at  the  periphery,  yet  with 
so  uniform  a  distribution  that  there  would  be  no  local  hyperaemia,  but 
merely  the  slight  general  bluish  congestion  of  internal  organs,  and  the 
dusky  pallor  of  the  skin  and  mucous  membranes,  which  is  seen  in  the 
animal  suffering  from  shock  produced  by  histamine.  Major  Cannon, 
observing  the  condition  of  men  suffering  from  shock  at  the  Front,  and 
meeting  with  the  same  problem  of  discovering  the  whereabouts  of  the 
blood  which  had  disappeared  from  the  heart  and  great  vessels  was 
driven  by  a  similar  process  of  exclusion  to  locate  it,  as  we  had  done,  in 
the  generally  relaxed  capillaries.  Later  an  investigation  in  which  I  had 
the  privilege  of  co-operating  with  Professor  A.  X.  Eichards,  of 
Philadelphia,  provided  direct  evidence  in  favour  of  the  view  that 
histamine  acts  by  relaxing  capillary  tone. 

Note  how  such  a  conception  of  the  action,  as  a  poisoning  of  capillary 
endothelium,  accounts  not  only  for  the  accumulation  and  stagnation  of 
blood  at  the  periphery,  but  also  for  the  anomalous  association  of  loss  of 
plasma  with  low  blood-pressure.  It  will  hardly  have  escaped  your  notice 
that  this  association  of  capillary  dilatation  with  transudation  of  plasma, 
represents  a  generalization  throughout  the  body  of  a  process  which,  if 
locally  limited,  we  should  recognize  as  mild  inflammation.  The  fact 
that  a  bacterial  toxin,  causing  inflammation  when  locally  limited, 
would  cause  intense  prostration  and  shock-like  failure  of  the  circulation 
if  it  spread  rapidly  through  the  system,  was  already  well  known. 
Would  not  the  same  hold  good  for  the  products  liberated  from  injured 
tissues,  apart  from  bacterial  action  ?  Professor  Bayliss  has  told  you 
how  this  possibility  was  brought  under  investigation,  and  has  shown 
how  results  of  experiment  and  clinical  observation,  by  Major  Cannon 
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and  himself,  by  General  Wallace,  Major  McXee  and  others,  have  all 
pointed  to  the  conclusion  that  such  a  process  plays  a  part  in  shock. 
I  may  add  that  some  of  our  French  colleagues  have  independently 
struck  the  same  trail  and  reached  similar  conclusions.  Professor  Bayliss 
has  also  dealt  fully  with  the  therapeutic  measures  which  this  conception 
of  shock  suggests. 

I  am  sure  Professor  Bayliss  will  agree  with  me  when  I  say  that  the 
Committee  we  represent  makes  no  claim  to  have  given  a  general  or 
complete  explanation  of  shock.  The  definition  of  shock  is  by  symptoms 
rather  than  causation,  and  I  imagine  the  term  is  applied  to  any 
condition  of  circulatory  failure  for  which  no  adequate  cause,  such  as 
haemorrhage  or  infection,  can  be  found.  Our  Committee's  claim  is 
merely  to  have  drawn  attention  to  another  such  recognizable  cause, 
which  we  might  call  "traumatic  toxaemia."  There  may  be  many  others 
yet  to  be  investigated.  It  is  to  be  hoped,  however,  that  the  subsequent 
course  of  this  discussion  will  show  how  far  this  particular  conception  is 
likely  to  prove  helpful  in  elucidating  the  nature  of  the  condition  of 
shock  as  it  occurs  in  ordinary  civilian  surgical  practice  ;  and  how  far 
the  suggestions  for  prevention  and  treatment,  which  it  has  given  to 
the  military  surgeons,  are  applicable  to  the  conditions  of  peace. 
Fortunately  there  are  those  present  who  have  had  large  experience 
of  surgery  both  in  war  and  in  peace. 


Mr.  J.  I).  Malcolm. 

I  should  like  to  thank  Dr.  Dale  for  the  very  kind  way  in  which  he 
has  mentioned  my  views  on  shock.  He  dates  these  from  1905,  but  it 
was  in  1898  that  I  first  expressed  the  belief  that  the  vessels  contract 
in  this  condition,^  with  the  corollary  that  there  must  necessarily  be  a 
diminution  of  the  blood  in  them."  At  that  time  it  was  also  pointed 
out  that  certain  poisons  circulating  in  the  blood  create  a  widespread 
irritation  of  tissue,  with  contraction  of  the  vessels,  and  it  was  suggested 
as  "conceivable  that  death  may  be  produced  almost  with  the  sudden- 
ness of  shock  "•'^  by  such  poisons.  My  contention  is  that,  whether 
caused  by  an  irritant  circulating  in  the  tissues  or  by  direct  stimulation 
of    sensory    nerves    in  the  course  of   an    injury,  the  vascular  changes 

'  "The  Physiology  of  Death  from  Traumatic  Fever,"  Med.  Soc.  Trails.,  xvi,  p.  192. 
^Loc.  cit..  p.  204. 
^Loc.  cit.,  p.  211. 


10  Malcolm :    General  Discussion  on  Slioch 

characteristic  of  shock  are  brought  about  reflexly  through  the  nervous 
system. 

The  following  observations  are  founded  upon  a  study  of  surgical 
operations  in  civil  practice  unaccompanied  by  crushing  of  tissues  or  other 
cause  of  toxEemia,  except  carboHc  acid  used  as  a  lotion  in  my  earlier  cases 
and  the  anaesthetic  which,  if  unskilfully  given,  may  bring  about  a  con- 
dition undistinguishable  from  that  of  shock  before  an  operation  is  begun. 
Shock,  in  its  simplest  form,  is  a  state  produced  in  a  healthy  man  by 
a  severe  but  otherwise  uncomplicated  operation  or  injury.  If  it  does 
not  kill  it  leaves  no  permanent  effects,  and  is  recovered  from  com- 
pletely soon  after  the  injurious  influences  cease  to  act.  No  permanent 
injury  is  a  part  of  surgical  shock.  Such  conditions  as  haemorrhage, 
exposure  to  cold,  septic  infection,  massive  injury  of  tissues,  starvation, 
thirst  and  disturbance  of  injured  parts  are  complications,  each  of  which 
aggravates  all  the  others,  and  some  of  them,  acting  alone,  may  induce 
changes  closely  resembling  or  identical  with  those  of  shock.  But 
conditions  having  only  a  resemblance  to  that  state  should  be  carefully 
distinguished.  The  effects  of  haemorrhage,  shell  shock,  and  spinal 
shock  are  altogether  different  from  those  of  surgical  shock.  Sometimes 
shell  shock  includes  surgical  shock,  but  its  characteristic  features — 
namely,  haemorrhages  into  brain  and  cord  and  prolonged  functional 
disorders — are  not  found  in  surgical  shock. 

Stimulation  of  sensory  nerves  brings  about  a  contraction  of  the 
blood-vessels  throughout  the  body,  and  the  simplest  as  well  as  the 
most  complete  explanation  of  the  phenomena  of  uncomplicated  surgical 
shock  is  found  in  the  view  that  its  primary  change  is  a  reflex  con- 
traction of  the  blood-vessels,  proportionate  in  degree  to  the  intensity 
of  the  irritation  of  sensory  nerves.  This  contraction  begins  in  the 
small  arteries,  capillaries,  and  veins,  from  which  it  may  extend  until 
the  whole  vascular  system,  including  the  heart,  is  tensely  contracted. 
It  follows  that  every  operation  and  every  injury  causes  the  beginnings 
of  the  state  of  surgical  shock  even  although  there  may  be  no  indica- 
tions of  any  such  condition  observable  clinically. 

A  profound  degree  of  shock  may  be  brought  about  instantaneously, 
too  quickly  it  seems  to  me  to  be  explained  as  other  than  of  nervous 
origin,  for  example  when  a  limb  is  crushed,  or  it  may  be  produced 
gradually  in  the  course  of  a  prolonged  severe  operation.  It  is  only 
when  slowly  developing  that  the  changes  can  be  defined.  During  an 
operation  the  radial  pulse  may  for  a  time  show  no  diminution  in  volume 
or  increase  of  pace.     As  long  as  the  smaller  vessels  only  are  contracted. 
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the  amount  of  blood  in  such  medium-sized  vessels  as  the  radial  may  be 
increased,  whilst  the  rate  of  the  heart  action  may  even  become  slower. 
If  the  stimulation  of  sensory  nerves  is  sufficiently  prolonged  and  severe 
the  medium-sized  arteries  contract  also  and  the  radial  pulse  may  be 
observed  becoming  gradually  smaller  until  it  is  impalpable.  As  the 
pulse  becomes  smaller  the  heart  action  usually  hastens,  but  occasionally 
the  pulse  may  completely  disappear  from  the  wrist  and  from  all  the  distal 
vessels  while  the  heart-beats  remain  slow.  In  such  cases  the  heart- 
sounds  are  loud  and  distinct  and  the  carotid  arteries  may  be  felt  beating 
forcibly.  These  pulse  conditions  are  not  very  common  and  are  easily 
overlooked  because  they  cause  no  sign  of  danger  beyond  an  extreme 
pallor,  but  if  diligently  sought  for  by  examining  patients  who  show  no 
alarming  symptoms  they  will  be  found  from  time  to  time,  and  a  single 
case  of  this  kind,  if  carefully  observed,  leaves  no  way  of  escape  from 
the  conviction  that  as  shock  slowly  develops  the  peripheral  vessels 
forcibly  contract.  In  the  state  of  profound  shock,  whether  it  is 
induced  suddenly  or  gradually,  the  heart  always  beats  rapidly  and  the 
pulse  may  be  imperceptible  everywhere,  so  that  only  by  the  use  of  a 
stethoscope  is  it  possible  to  recognize  that  the  heart  is  beating.  Like 
the  rest  of  the  vascular  system  the  heart  then  works  with  a  narrower 
gauge  and  a  smaller  range  of  relaxation.  An  intense  arterial  and  cardiac 
contraction,  amounting  in  the  heart  almost  to  a  condition  of  tetanic 
spasm,  was  described  by  Eugene  Boise  ^  as  the  essential  feature  of  the 
state  of  shock.  That  this  occurs  in  a  well-developed  case  seems  to  me 
beyond  question,  but  those  conditions  in  which  a  complete  absence  of 
the  radial  pulse  is  gradually  brought  about  in  association  with  a  slow 
powerful  heart  action  show  that  an  intense  vascular  contraction  may 
take  place  in  spite  of  an  unimpaired  propelling  force,  and  that  the 
vascular  contraction  really  precedes  the  hastening  and  limitation  of  the 
heart  movements,  although  the  pulse  and  heart  changes  usually  develop 
together.  The  hastened  heart  action  in  the  state  of  developing  shock 
is  in  part  at  least,  due  to  a  relative  cardiac  weakness  created  by  the 
greater  resistance  to  the  blood  flow  brought  about  by  the  narrowing  of 
the  arteries.  The  small  output  of  the  heart  is  generally  attributed  to  a 
deficient  return  of  blood  from  the  veins — a  view  passed  on  from  one 
man  to  another  without  any  very  obvious  proof.  Crile  declared  that 
the  blood-pressure  in  one  large  vein  —  the  splenic — was  raised  as 
shock   developed,  which   is  not    consistent   with  a  deficient  supply  of 

'  Trans.  Aimr.  Assoc,  of  Obstet.  and  GyncBCol,,  1893,  vi,  p.  129. 
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blood  in  the  vena  cava.  As  long  as  the  heart  action  remains  slow,  if 
the  cause  of  trouble  is  arrested  there  is  no  danger,  and  it  is  generally 
agreed  that,  in  a  healthy  individual,  death  from  shock  does  not  begin 
at  the  heart. 

The  conception  of  shock  as  arising  primarily  from  a  reflex  vascular 
contraction,  extending  from  the  periphery  to  the  centre,  fully  explains 
every  change  that  is  known  to  take  place  in  that  condition.  When  the 
vessels  become  generally  contracted  the  cubic  capacity  of  the  vascular 
system  must  necessarily  be  reduced  and  therefore  the  quantity  of  blood 
in  the  vessels  must  be  diminished. 

Recently  the  Medical  Research  Committee  has  shown  that  the 
number  of  red  corpuscles  in  the  blood  is  increased,  sometimes  by  as 
much  as  a  third  of  the  normal,  in  the  state  of  shock,  showing  clearly 
that  the  plasma,  or  perhaps  only  some  portion  of  the  plasma,  is  the  first 
part  of  the  blood  to  escape  from  the  vessels. 

The  fluid  which  leaves  the  vascular  system  has  not  been  discovered 
clinically  in  any  part  of  the  body,  but  one  of  the  most  pronounced  and 
constant  features  in  a  case  of  severe  shock  is  a  profuse  sweating.  The 
bed  upon  which  the  patient  lies  is  often  soaked  with  perspiration  over 
an  area  extending  to  three  or  four  inches  from  the  body  all  round  it, 
and  when  the  face  is  dried  it  immediately  becomes  wet  again.  It  is 
certain  that  much  fluid  escapes,  not  only  from  the  vessels  but  also  from 
the  body.  The  bloodless  condition  of  the  skin  does  not  interfere  with 
the  action  of  the  sweat  glands,  which  may  be  brought  about  in  the  foot 
of  a  dead  cat. 

In  the  case  of  the  kidney  the  quantity  of  its  secretion  depends  in 
great  measure  upon  the  blood-pressure  in  the  renal  arteries,  and  as 
these  contract  with  the  other  vessels  the  anuria  of  shock  is  fully 
explained. 

The  amount  of  the  intestinal  secretions  is  not  easily  observed,  but 
when  the  blood  becomes  greatly  concentrated  and  contains  an  unusually 
large  number  of  blood  corpuscles  an  excessive  destruction  of  these  cells 
is  to  be  expected  and  a  common  symptom  of  shock  is  vomiting  as 
recovery  takes  place.  The  vomit  consists  mainly  of  bile  which  is  often 
of  dark  colour,  and  this  indicates  that  blood  cells  are  being  destroyed  in 
unusual  numbers.  This  sign  cannot  become  very  conspicuous  because 
death  or  recovery  is  never  long  delayed  in  an  uncomplicated  case  of 
shock.  It  is  said  that  the  rise  in  the  corpuscular  content  of  the  blood 
is  not  sufficient  to  indicate  the  apparent  loss  of  volume,  but  a  rapid 
destruction  of  red  cells  does  not  seem  to  have  been  allowed  for. 
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The  tensely  contracted  condition  of  the  vessels  fully  accounts  for 
the  blanched  appearance  throughout  the  body  in  a  case  of  well- 
developed  shock.  The  tissues  are  for  the  time  to  a  great  extent 
deprived  of  blood,  and  the  consequent  want  of  nourishment  offers  a 
complete  explanation  of  the  inert,  collapsed  condition  of  the  patient, 
the  fall  in  his  temperature,  and  his  death  if  death  occurs.  The 
starvation  of  tissue  is  also  a  sufficient  cause  of  the  acidosis  of  shock. 
As  numerous  forms  of  death  depend  eventually  upon  a  slow  starvation 
of  the  tissues,  it  seems  likely  that  many  modes  of  dying  will  be  found 
to  be  associated  with  an  acidosis. 

The  view  that  the  blood-vessels  contract  tensely  in  a  well  developed 
case  of  shock  has  been  considered  irreconcilable  with  the  great  fall 
of  blood-pressure  which  is  characteristic  of  that  state.  It  was  formerly 
argued  that  the  blood  was  incompressible,  and  that  contraction  of  the 
vessels  necessarily  increased  blood-pressure  whilst  relaxation  as  certainly 
lowered  blood-pressure.  Now  a  large  loss  of  fluid  from  the  vascular 
system  and  a  corresponding  contraction  of  the  vessels  are  recognized 
conditions  of  shock.  One  tends  to  lower  whilst  the  other  tends  to  raise 
blood-pressure,  and  there  is  no  contradiction  at  all  in  the  idea  that  a  fall 
of  blood-pressure  may  be  induced  as  the  ultimate  effect  of  vascular 
contraction,  and  especially  of  the  stage  of  vascular  relaxation  when 
the  effect  of  an  irritation  ceases. 

■  The  reduction  of  the  amount  of  fluid  in  the  vessels  must  be  due 
either  to  a  contraction  of  the  vessel  which  squeezes  the  more  fluid 
parts  of  the  blood  into  the  tissues  or  to  something  which  causes  a 
rapid  absorption  of  fluid  from  the  vessels  into  the  tissues,  with  a 
consequent  contraction  of  the  vessels  upon  the  blood  remaining  in 
them.  Assuming  for  a  moment  that  a  general  contraction  of  all  the 
small  and  medium-sized  vessels  takes  place,  clearly  this  must  have  a 
limit  if  the  patient  recovers,  for  a  complete  occlusion  of  the  vessels 
would  certainly  cause  death.  The  vessels  must  remain  in  their  state 
of  greatest  contraction  at  least  for  a  short  time,  possibly  only  for  a 
moment.  The  following  changes  must  therefore  occur :  (1)  There  will 
at  first  be  resistance  to  the  contraction  and  a  rise  of  blood-pressure. 
(2)  The  volume  of  blood  will  be  reduced  in  proportion  to  the  degree  of 
vascular  contraction,  and  this  will  more  or  less  neutralize  the  rise  of  blood- 
pressure.  (3)  The  circulation  will  be  carried  on  through  much  narrowed 
vessels.  Every  practical  plumber  knows  that  in  a  large  tube  the  pressure 
of  a  fluid  flowing  through  it  is  greater  than  the  pressure  in  a  smaller 
tube  when  all  other  conditions  are  equal,  and  therefore  the  circulation 
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through  vessels  of  much  diminished  size  must  be  accompanied  by  a 
lowered  blood-pressure  as  compared  with  that  of  normal  conditions, 
if  no  other  change  takes  place.  Of  course  other  changes  do  take  place, 
and  in  particular  the  heart  strives  to  keep  up  the  blood-pressure,  but  if 
the  vessels  are  sufficiently  small  the  cardiac  reserve  power  is  relatively 
slight.  (4)  The  contracted  vessels  must  relax  whenever  the  patient 
tends  to  recover.  There  then  arises  a  further  cause  of  fall  of  blood- 
pressure  due  to  an  increased  disproportion  between  the  bulk  of  the  blood 
and  the  capacity  of  the  vascular  system.  This  disproportion  continues 
until  fluids  return  from  the  tissues  to  the  blood,  or  are  artificially 
introduced. 

Changes  (1)  and  (2)  correspond  to  the  stage  described  by  the  Medical 
Research  Committee  as  primary  shock,  which  is  characterized  by 
collapse  of  the  body  brought  about  by  an  exaggerated  contraction  of  the 
vessels  and  starvation  of  the  tissues.  There  is  no  circulatory  collapse  or 
feebleness  of  any  kind.  Changes  (3)  and  (4)  correspond  to  the  condition 
referred  to  as  secondary  shock,  which  is  characterized  by  a  diminished 
amount  of  blood  and  relaxing  vessels.  My  view  is  that  the  four  changes 
are  essential  parts  of  one  complete  process,  recovery  from  which  is  fairly 
rapid  in  uncomplicated  cases  when  the  cause  ceases  to  act.  But 
exposure,  movements  of  injured  parts,  haemorrhage,  and  septic  or 
aseptic  toxaemias  may  prolong  the  stage  of  recovery  indefinitely,  or 
may  induce  a  secondary  shock  in  the  sense  of  the  effects  of  secondary 
stimulations.  It  is  obvious  that  if  a  powerful  vascular  contraction  is 
immediate  and  intense  and  the  loss  of  fluid  is  sufficiently  rapid,  the 
stage  of  rise  of  blood-pressure  may  be  so  transient  as  to  be  overlooked. 

If  on  the  other  hand  it  is  assumed  that  fluid  leaves  the  blood-vessels 
on  account  of  some  osmotic  change,  which  seems  to  be  the  newest  view, 
whether  this  occurs  slowly  or  quickly  the  initial  rise  of  blood-pressure 
characteristic  of  a  gradually  induced  shock  cannot  be  explained. 
Therefore  unless  primary  shock  and  secondary  shock  are  altogether 
difl'erent  conditions  they  cannot  be  due  primarily  to  a  removal  of  fluid 
in  any  way  comparable  to  that  of  haemorrhage,  although  the  resulting 
condition  of  depleted  vessels  is  similar  to  that  of  haemorrhage. 
Moreover  no  account  has  been  given  of  any  mechanism  by  which  fluid 
is  drawn  out  of  the  vascular  system  in  large  quantities.  The  conclusion 
seems  inevitable  that  the  fluid  is  forced  out  of  the  vessels  by  vascular 
contraction. 

Considerable  importance  is  attached  by  recent  writers  to  the 
observation  that   the  number  of  red  cells  is  greater  in  the   capillary 
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blood  than  in  that  from  the  veins.  But  it  is  definitely  stated  that 
there  is  in  health  a  slightly  greater  number  of  red  cells  in  capillary 
blood  than  in  venous  blood  and  the  increased  difference  in  the  state  of 
shock  is  therefore  merely  an  exaggeration  of  a  normal  condition. 
It  seems  probable  that  the  narrowness  of  the  capillaries  and  the  escape 
of  fluids  from  them  in  health  lead  to  a  holding  up  of  the  blood  cells  and 
it  is  obvious  that  an  extensive  contraction  of  the  arteries  and  capillaries 
with  an  increased  escape  of  fluid  from  the  vessels,  must  lead  to  a 
holding  up  of  the  red  cells  in  greater  numbers,  and  therefore  a  vascular 
contraction  explains  the  increased  difference  between  the  capillary  and 
venous  blood. 

It  is  suggested  by  the  Eesearch  Committee  on  Surgical  Shock  that 
the  "  absorption  of  depressant  substances  from  injured  tissues,"  causes 
"a  general  loss  of  normal  capillary  tone,"  and  "leads  to  the  accumu- 
lation of  a  large  part  of  the  blood  in  a  semi-stagnant  condition  in  the 
capillaries."  The  existence  of  a  peripheral  relaxation  of  vessels  is 
constantly  referred  to,  but  the  evidence  in  favour  of  this  view  does  not 
seem  very  definite  whilst  the  location  of  the  bulk  of  the  blood  in  the 
capillaries  seems  also  to  require  confirmation.  In  Eeport  Xo.  2  of 
the  Committee,  p.  75,  it  is  said  that  "  if  in  wound  shock  the  lost  blood 
is  not  in  the  arteries,  and  probably  not  to  a  great  extent  in  the  veins,  it 
must  be  mainly  stagnant  in  the  capillaries."  But  why  must  it  be  in 
the  capillaries  ?  Why  should  it  not  be  mainly  out  of  the  vessels 
altogether?  In  the  same  report,  shock  is  described  as  an  exH'inia. 
Surely  if  the  bulk  of  the  blood  were  in  the  capillaries  and  if  the  blood 
contains,  as  has  been  shown,  a  high  percentage  of  red  cells,  the  extreme 
pallor  of  all  the  tissues  which  is  one  of  the  chief  characteristics  of 
uncomplicated  shock  would  not  be  found. 

As  regards  treatment  in  uncomplicated  shock  the  essential  points 
are  to  do  everything  that  is  possible  to  induce  the  vessels  to  relax  and 
to  prevent  further  stimulation  of  sensory  nerves  by  warmth,  by  opiates, 
by  rest,  by  preventing  disturbance  of  injured  parts  when  a  patient 
must  be  moved,  and  by  adopting  all  the  known  methods  to  reduce 
secondary  irritation  during  operations.  These  methods  have  been 
especially  worked  out  by  Crile,  who  properly  lays  stress  on  the  selection 
of  a  suitable  anaesthetic. 

It  seems  to  be  the  universal  experience  of  the  R.A.M.C.  that  in  con- 
ditions of  developing  shock  of  a  serious  type  no  method  of  introducing 
fluid  into  the  body  is  of  any  use,  and  Crile  showed  experimentally  that  in 
such  cases  saline  fluid  injected  into  the  veins  passed  rapidly  into  the 
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connective  tissues.  Here  again  the  facts  support  the  view  that  when 
the  condition  described  as  primary  shock  is  well  developed  the  vessels 
are  tensely  contracted,  so  tensely  that  they  will  not  yield  to  any 
known  method  of  dilating  them  forcibly.  It  seems  possible  that 
attempts  to  do  so  may  be  harmful  at  this  time.  On  the  other  hand  in 
cases  in  which  haemorrhage  is  the  chief  feature  the  greatest  benefit 
has  been  derived  from  filling  up  the  depleted  vascular  system,  and 
the  work  of  Professor  Bayliss  with  a  view  to  deciding  the  best  com- 
position of  the  fluid  to  be  injected  is  of  great  value.  As  haemorrhage 
is  one  of  the  most  serious  complications  of  shock  its  treatment  is 
indirectly  of  importance  in  combating  shock.  But  it  should  be 
recognized  that  this  method  is  mainly  and  most  directly  useful  as  a 
treatment  for  haemorrhage  when  the  state  of  shock  is  developing. 

As  soon  as  relaxation  of  the  vessels  begins  in  a  case  of  shock,  which 
it  naturally  does  when  the  primary  irritation  ceases,  there  is  an  urgent 
need  for  fluid  to  fill  up  the  relaxing  vessels.  Without  an  introduction 
of  fluid,  the  blood-pressure  will  fall  still  lower,  and  even  greater  danger 
may  arise,  especially  if  the  patient  is  moved  or  if  the  condition  is  aggra- 
vated by  some  complication.  But  fluid  is  readily  absorbed  at  this  time, 
and  it  is  best  introduced  subcutaneously.  Its  introduction  in  this  way 
may  with  advantage  be  arranged  even  before  an  operation  is  begun. 
Again,  of  course,  if  the  case  is  complicated  by  haemorrhage  the  treat- 
ment for  that  condition  may  be  necessary. 

After  an  operation  recovery  is  greatly  hastened  by  a  continuance  of 
the  subcutaneous  injection  or  by  an  administration  of  fluid  by  the  rectum 
or  mouth.  Before  this  was  known  patients,  after  a  severe  operation, 
constantly  showed  signs  of  collapse  on  being  moved  from  the  operating 
table  to  the  ward.  The  rapid  absorption  of  fluids  during  recovery  from 
shock,  and  the  difficulty  of  recovery  without  an  introduction  of  fluid, 
indicate  clearly  that  the  lost  fluid  is  mainly  out  of  the  body  altogether, 
and  like  every  other  point  that  has  been  considered,  strongly  support 
the  view  that  uncomplicated  surgical  shock  is  a  very  simple  condition, 
consisting  of  the  consequences  of  a  reflex  contraction  of  the  vessels 
throughout  the  body,  beginning  at  the  periphery  and  extending  in 
intensity  as  well  as  towards  the  larger  vessels  in  proportion  to  the 
degree  of  the  irritation  of  sensory  nerves  until  it  may  involve  the  whole 
vascular  system. 
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Major-General  Cuthbert  S.  Wallace,  C.B.,  C.M.G.,  A.M.S. 

About  the  time  when  Cowell  pointed  out  that  shock  often  came  on 
some  time  after  a  wound  and  was  in  many  cases  preventable,  another — 
namely  the  septic — conception  of  shock  w-as  coming  to  the  fore.  While 
the  late  appearance  of  shock  was  quite  easily  accountable  on  the  old 
theory  of  exhaustion  of  the  medullary  centres  by  afferent  impulses,  its 
tardy  appearance  offered  another  possibility.  There  are  some  clinical 
facts  that  are  pertinent  to  this  question. 

In  the  first  place,  a  patient  dying  of  peritonitis  presents  all  the 
appearances  of  one  dying  of  shock.  Many  soldiers  with  abdominal 
injuries  were  said  to  die  of  shock,  but  it  was  not  so  much  the  actual 
injury  that  the  surgeon  feared  as  the  effects  of  haemorrhage  and 
developing  peritonitis.  If  the  case  arrived  early,  very  extensive  in- 
juries could  be  recovered  from  without  the  patient  exhibiting  marked 
symptoms  of  shock,  while  late  arriving  cases  died  of  what  was  called 
shock,  but  the  cause  of  death  was  really  sepsis  or  sepsis  and  loss  of 
blood  combined.  A  careful  series  of  post-mortems  performed  by  McNee 
and  Dunn  clearly  proved  that  intoxication  from  gas  gangrene  was  often 
the  cause  of  death  when  the  clinician  had  put  down  the  fatal  result  to 
shock.  Another  striking  example  is  furnished  by  the  behaviour  of  patients 
obviously  affected  with  gas  gangrene.  Here  a  patient  presenting  the 
appearances  of  shock  is  relieved  in  a  few  hours  by  the  amputation  of  a 
limb,  or  still  more  dramatically  by  the  ablation  of  an  infected  muscle. 
It  is  certain  that  patients  rapidly  improve  after  the  removal  of  smashed 
limbs.  In  fact,  such  limbs  are  one  of  the  most  potent  causes  of  shock 
when  long  ambulance  journeys  are  in  question.  In  one  particular  case 
that  I  remember  a  patient  showed  no  sign  of  recovery  from  shock, 
although  resting  quietly  in  bed,  until  the  foot  was  removed,  when  he 
at  once  began  to  improve.  It  is  well  known  that  operations  involving 
large  muscle  section  are  accompanied  by  shock.  Multiple  wounds  were 
accompanied  by  a  high  mortality,  and  these  multiple  wounds  nearly 
always  concerned  a  large  muscle  bulk  when  all  the  wounds  were  taken 
into  account,  though  possibly  no  single  wound  was  large. 

The  toxic  theory  of  shock  is  a  seductive  one,  but  pushed  to  an 
extreme  it  seems  to  land  one  in  a  difficulty.  If  loss  of  blood,  loss 
of  heat,  and  toxsemia  be  excluded,  can  it  be  said  that  shock  will  be 
banished  ?     On  this  point  some  other  clinical  details  are  interesting. 

In  the  war  we  came  across  men  with  all  the  symptoms  of  shock 
F— 2 
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without  any  external  wounds  and  very  slight  injuries,  as  was  proved 
by  post-mortem  examination.  These  cases  exhibited  all  the  classic 
•symptoms  of  shock,  and  the  men  died  in  spite  of  all  treatment.  In 
these  cases  there  was  apparently  a  concentration  of  the  blood,  but  no 
observations  as  to  the  blood  volume  were  possible.  It  would  therefore 
seem  that,  in  some  cases,  causes  other  than  toxaemia  must  be  sought. 

There  are  one  or  two  other  points  that  are  worth  mentioning. 
Although  most  shocked  patients  have  a  low  pressure  and  a  rapid 
pulse  there  are  some  notable  exceptions.  There  is  a  certain  class 
of  case  which  bomes  in  acutely  shocked.  After  a  period  of  rest 
and  warmth  the  men  improve,  and  exhibit  a  high  blood-pressure,  but 
any  operative  interference,  however,  at  once  produces  a  collapse — 
usually  fatal.  A  second  class  of  case  is  the  shocked  man  with  a  slow 
pulse.  These  cases  almost  always  end  fatally.  This  class  of  case 
has  a  superficial  resemblance  to  the  high  spinal  injury  described  by 
Gordon  Holmes. 

Blood  out  of  Circulation. — There  is  no  clinical  evidence  as  to  the 
site  of  the  "  lost  blood."  There  is  no  engorgement  of  the  intestines  or 
dilatation  of  the  visceral  veins.  Nor  can  it  be  said  that  there  is  any 
oedema  of  the  tissues,  subcutaneous  or  otherwise,  though  possibly  the 
lost  fluid  would  not  be  suflicient  to  produce  such  a  change.  The  con- 
centration of  the  blood  described  as  taking  place  in  the  cutaneous 
capillaries  does  not  lead,  as  a  rule,  to  a  coloration  of  the  skin,  which 
is  usually  white,  though  in  a  certain  number  of  cases  there  is  obvious 
stasis  and  a  purple  tint. 

Treatment. — Besides  rest  and  warmth  the  treatment  consists  of 
getting  fluid  into  the  circulation.  Natural  means  are  the  best,  but  if 
fluids  cannot  be  retained  and  the  case  is  urgent  some  other  method  must 
be  employed.  There  can  be  no  doubt  that  blood  was  the  best  fluid 
under  war  conditions,  as  nearly  all  the  shocked  cases  had  lost  blood  to 
a  greater  or  less  extent.  On  the  other  hand,  the  6  per  cent,  gum 
solution  is  amply  suflicient  in  many  cases  (Drummond  and  Taylor). 
Keith's  observations  tend  to  show  that  few  men  who  reached  the 
casualty  clearing  station  had  a  total  haemoglobin  value  below  the  danger 
point.  It  cannot  be  said  that  any  definite  criterion  as  to  the  need  of 
blood  is  forthcoming.  Keith  also  brought  out  an  interesting  point. 
If  a  man's  vessels  retain  the  power  of  taking  up  fluid  he  will  almost 
invariably  do  well.  The  progressive  dilution  of  the  blood  is  a  good  sign, 
so  that  a  low  Hb.  value  may  be  an  indication  that  things  are  going  well, 
and  not  an  indication  for  blood  transfusion.     In  many  cases  not  only  is 
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the  power  of  absorbing  fluid  lost,  but  the  power  of  retaining  added 
blood  or  gum  is  also  absent,  and  a  fatal  termination  is  to  be  expected. 
The  time  factor  is  an  important  one. 

The  uuportance  of  a  full  circulation  raises  the  point  of  the  so-called 
preparation  for  operation.  It  would  seem  that  the  old  time  purging  is 
to  be  avoided  in  the  future,  and  if  purgation  is  necessary  time  should  be 
allowed  for  the  circulation  to  become  full. 

As  to  the  point  as  to  whether  shock  as  seen  in  the  War  is  the  same 
as  that  met  with  after  operation,  it  would  appear  that  the  two  are  for 
all  intents  and  purposes  the  same.  In  war  sepsis,  cold,  exhaustion 
and  usually  haemorrhage  are  more  potent  factors  than  in  civil  practice. 
If  we  subjected  our  civil  patients  after  operation  to  the  same  conditions 
as  prevail  after  a  man  has  been  wounded,  we  should  see  as  much 
shock  in  civil  as  in  mihtary  practice.  The  nearer  a  man's  condition 
is  to  "pure  shock,"  the  less  can  anything-  beyond  "rest"  be  done 
for  him. 

Dr.  F.  W.  MoTT,  F.R.S. 

The  investigation  of  the  brain  in  various  conditions  of  shock  is 
difficult,  and  the  results  I  have  obtained  require  further  observations 
and  experiments  before  positive  statements  regarding  the  existence  of 
fine  cellular  changes  of  a  biophysical  or  biochemical  nature  can  be 
definitely  associated  with  shock,  either  as  cause  or  effect.  The  observa- 
tions, so  far  however,  show  the  desirability  of  further  clinico-anatomical 
observations  and  experimental  investigations. 

The  lantern  slides  illustrate  the  vascular  changes  in  the  brain  in 
various  forms  of  shock,  viz.  : — 

(I)  Clinico-.\natomical. 

(1)  Shell  shock. 

(2)  Shell  shock,  with  burial  and  probably  gas  poisoning. 

(3)  Extensive  burn  shock. 

(4)  Wound  shock.  Gunshot  wound  cases  of  compound  comminuted 
fracture  with  much  laceration  of  muscle. 

(5)  Shell  shock,  with  cardiac  contusion. 

(II)    EXPERIMENT.VL — HISTAMINE    IN-JECTION. 

All  the  cases  of  shock  were  attended  by  a  great  fall  of  blood- 
pressure  before  a  fatal  termination.  The  burn  shock  and  wound  shock 
cases  died  pulseless,  in  spite  of  injection  of  gum  solution. 


20  Mott :    General  Discussion  on  SJiock 

Examination  of  the  brain  of  shell  shock  cases  was  characterized  by 
haemorrhages  into  the  sheaths  of  the  vessels,  and  minute  scattered 
haemorrhages  into  the  substance  of  the  brain  in  various  regions.  These 
haemorrhages  are  not  due  to  a  hyaline  thrombosis  of  terminal  arteries 
such  as  occurs  in  shell  shock  with  gas  poisoning,  but  to  rupture  of  very 
small  vessels  and  escape  of  blood  into  the  peri -adventitial  sheaths  or 
into  the  substance  of  the  brain. 

I  do  not  find  these  haemorrhages  from  ruptured  vessels  in  other 
forms  of  shock  to  the  same  extent,  and  I  believe  they  are  actually  due 
to  the  commotion. 

In  the  cases  of  wound  shock,  burn  shock,  and  shell  shock,  there 
was  evidence  of  engorged  veins  of  the  meninges,  and  in  the  substance  of 
the  brain  associated  with  venous  and  capillary  stasis.  But  besides  this 
evidence  of  stasis  there  was  marked  evidence  of  anaemia ;  for  empty 
collapsed  vessels  with  dilated  peri-adventitial  spaces  are  as  frequently 
seen  as  dilated  capillaries  and  veins  containing  blood  corpuscles,  or 
more  frequently  so.  The  condition  is  not  unlike  that  seen  in  the 
brains  of  animals  after  ligation  of  all  four  arteries.  The  engorged 
meningeal  and  other  veins  may  be  due  to  backward  flow  from  the 
venous  sinuses. 

In  two  of  the  cases  of  gunshot  wound  fat  embolism  was  found  in 
the  medulla  and  cortex,  but  I  did  not  think  it  was  sufficiently  prevalent 
to  account  for  the  fatal  shock,  although  it  may  have  been  a  contributory 
factor  of  importance. 

The  cell  changes  may  be  considered  under  two  headings  : — 

(I)  Chromatolytic. — The  Nissl  granules  consisting  of  blocks  of 
basophil  substance  do  not  exist  in  the  living  cell,  but  serve  to  estimate 
a  quantitative  change  in  the  cytoplasm.  In  secondary  shock  attended 
by  a  prolonged  anaemia  there  is  a  tendency  to  a  breaking  up  of  the 
Nissl  granules  and  to  a  relative  loss  of  the  basophil  staining  substance  ; 
the  nucleus  appears  larger  and  clearer  than  normal.  These  cases  of 
shock  all  show  this  to  some  degree. 

{11)  The  Colour  Beaction. — In  hyperpyrexia,  in  necrobiosis  from 
complete  anaemia,  and  in  acidosis,  there  is  a  change  in  the  colour 
reaction  as  well  as  a  chromatolytic  process.  The  cell  tends  to  stain 
diffusely  a  dull  purple  with  a  mixed  basophil  and  acidophil  dye — e.g., 
Giemsa  fluid.  In  experimental  histamine  poisoning  this  condition  is 
seen.  It  seemed  to  me,  moreover,  that  in  the  cases  of  shock  from 
gunshot  wound  with  laceration  of  tissues,  and  in  the  case  of  burn  shock, 
there  is  a  biochemical  as  well  as  a  chromatolytic  change  indicative  of 
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a  toxaemia.  The  cells  do  not  stain  a  bright  blue  ;  the  Nissl  granules 
when  present  are  a  dull  purple  and  there  is  a  tendency  to  a  diffuse 
purple-pink  staining.  This  change  in  the  colour  reaction  is  seen  in 
many  of  the  cells  of  the  medulla  and  the  cells  of  Purkinje,  but  not 
usually  in  the  cells  of  the  spinal  cord. 


Captain  Kenneth  Walker,  E.A.M.C. 

I  shall  lay  stress  on  those  points  connected  with  shock  which  have 
a  bearing  on  civil  practice.  Of  all  the  work  actually  done  in  France 
of  a  more  exact  nature  in  investigating  shock,  that  which  most 
impressed  me  was  the  work  carried  out  by  Robertson  at  the  Base,  and 
by  Keith  in  the  First  Army,  on  blood  volumes.  Robertson  showed 
that  the  drop  in  blood  volume  that  occurred  as  the  result  of  shock, 
haemorrhage,  &c.,  was  very  much  greater  than  most  of  us  had  previously 
suspected,  k  man's  blood  volume  often  sank  to  only  60  per  cent.,  or 
even  to  50  per  cent.,  of  its  original  amount  as  a  result  of  haemorrhage 
and  of  shock.  Robertson  emphasized  the  importance  of  reinforcing  the 
fluid  reserves  of  the  body  in  combating  this  condition  of  exaemia. 
From  his  results,  and  owing  to  having  read  his  paper,  I,  personally, 
derived  the  greatest  advantage  in  the  actual  treatment  of  cases  of  shock 
haemorrhage. 

One  or  two  of  my  cases  struck  me  very  forcibly  in  this  connexion. 
On  one  occasion  I  had  transfused  a  man  with  700  c.c.  of  blood,  and  had 
apparently  gained  very  little  advantage  from  doing  this.  The  case  was 
an  extremely  bad  one ;  the  man's  leg  had  been  blown  off  from  the  thigh, 
and  my  blood  transfusion  did  not  cause  him  to  rally  at  all.  I  then 
continued  running  in  saline  (2  per  cent,  sodium  bicarbonate),  more  as  a 
forlorn  hope  than  for  any  other  reason.  Much  to  my  astonishment, 
after  I  had  got  in  a  litre  of  saline  following  the  blood  used,  the  man 
opened  his  eyes  and  recovered  in  a  dramatic  manner.  For  his  recovery 
I  felt  that  the  saline  had  been  as  necessary  as  the  blood,  and  that 
I  could  not  have  got  the  same  results  from  the  use  of  either  alone. 
Saline  alone  had  invariably  failed  in  such  desperate  cases  to  produce 
more  than  a  temporary  improvement,  a  failure  that  Professor  Bayliss 
has  fully  explained  by  his  animal  experiments.  But  given  in  conjunction 
with  blood  the  fluid  apparently  remained  in  the  circulation  and  no 
subsequent  fall  in  blood-pressure  was  noted.  The  importance  of  the 
volume  of  fluid  given  (apart  from  its  nature),  was  a  matter  which  was 
forced  upon  me  by  many  subsequent  cases  of  a  similar  nature. 
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On  the  night  of  a  Canadian  raid  I  transfused  a  man  with  600  c.c.  of 
blood  in  a  cellar  just  behind  the  trenches.  As  a  result  of  this  trans- 
fusion his  pulse  became  just  perceptible.  I  then  ran  into  him  500  c.c. 
of  bicarbonate,  and  left  him  an  hour,  at  the  end  of  which  time  he 
received  another  800  c.c.  of  blood.  Altogether  he  received  a  very  large 
contribution  to  his  fluid  reserves,  as  he  was  able  to  take  in  addition 
a  considerable  amount  of  fluid  by  the  mouth.  He  recovered  in  the  most 
astonishing  way  from  the  shock,  but,  as  a  result  of  the  very  long  journey 
back  to  the  clearing  station  and  in  spite  of  further  transfusion  following 
operation  I  believe  he  eventually  died.  I  quote  this  case  merely  as 
another  example  of  the  importance  of  the  volume  of  fluid  given  in 
contradistinction  to  its  nature,  in  the  treatment  of  exaemia.  Indeed 
it  was  only  when  I  fully  realized  the  importance  of  the  fluid  reserves  of 
the  body  that  I  began  to  get  good  results  in  the  treatment  of  these 
cases.  A  routine  was  then  established,  in  which  blood  transfusion  was 
supplemented  by  continuous  rectal  salines,  and  by  the  giving  of  as  much 
fluid  by  the  mouth  as  the  patient  could  possibly  take.  A  special  orderly 
was  detailed  to  the  job  of  encouraging  the  patient  to  drink.  When 
vomiting  negatived  this  procedure  recourse  was  had  to  subcutaneous  or 
intravenous  infusions. 

I  believe  I  was  one  of  the  first  to  call  Professor  Bayliss's  attention 
to  the  fact  that  a  great  many  of  the  men  to  whom  we  had  given  gum 
in  the  field  ambulances  of  the  Third  Army  subsequently  required  blood 
on  arrival  at  the  casualty  clearing  station,  and  I  think  the  criticism  he 
mentioned  in  his  paper  is  a  very  just  one,  that  possibly  if,  instead  of 
giving  a  second  injection  of  blood  we  had  given  gum  as  the  second  in- 
jection, the  result  would  have  been  the  same.  I  confess  to  having  failed 
frequently  with  gum,  and  I  regret  now  that,  instead  of  giving  only 
500  c.c.  of  gum  solution,  which  was  the  custom  of  the  field  ambulances 
in  the  Third  Army,  we  did  not  try  the  effect  of  giving  larger  quantities. 
But,  having  failed  with  the  initial  injection,  it  was  rather  natural  to 
jump  to  the  conclusion  that  the  gum  was  at  fault,  and  to  fall  back 
on  blood.  Of  the  great  superiority  of  blood  over  gum  in  the  great 
majority  of  cases  I  have  no  doubt  in  my  own  mind,  but  I  fully  admit 
the  justice  of  Professor  Bayliss's  criticism. 

As  General  Cuthbert  Wallace  pointed  out,  the  lesson  to  be  learnt 
from  this  work  of  Eobertson  and  Keith  is  that  in  civil  practice  we  must 
pay  more  attention  to  the  question  of  the  fluid  reserves,  and  thus  assist 
the  blood  to  dilute  after  operation.  I  think  the  condition  of  the  patient 
who  undergoes  gastro-enterostomy  is,  clinically,  very  similar  to  that  of 
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the  badly-wounded  soldier.  In  civil  practice  not  only  does  one  purge 
him  and  limit  his  fluids  before  operation,  but  some  surgeons  limit  his 
fluids  with  perhaps  unnecessary  severity  after  operation.  Small  wonder 
that  the  shock  of  the  operation  acting  on  a  body  with  depleted  fluid 
reserves,  and  weakened  still  further  in  some  cases  by  hsemorrhage,  may 
occasionally  prove  too  great.  In  such  cases  it  would  seem  wise  to  pay 
greater  attention  to  the  fluid  reserves  of  the  body,  and  where  these 
are  low  to  administer  large  quantities  of  saline  by  the  rectum  before  and 
after  operation.  I  do  not  know  what  is  the  latest  work  with  regard  to 
absorption  of  fluid  from  the  bowel  during  a  state  of  shock,  but  in  all 
the  cases  of  fatal  shock  in  which  I  have  performed  a  post-mortem 
examination,  and  in  which  I  have  given  large  quantities  of  fluid  by  the 
rectum,  there  was  an  absence  of  fluid  from  the  bowel,  it  having, 
presumably,  been  absorbed  into  the  general  circulation.  For  this  reason 
it  was  the  custom  to  rely  chiefly  on  rectal  and  oral  administration  in  all 
except  the  most  urgent  cases.  It  was  found  that  one  could  get  into 
the  circulation  a  much  larger  quantity  of  fluid  in  that  way  than  by  the 
subcutaneous  method.  In  very  urgent  cases  intravenous  injections  were 
given. 

With  regard  to  anaesthetics  in  shock  cases,  particularly  must  one  be 
careful  of  the  false  impression  of  security  conveyed  by  the  use  of  ether. 
Seen  on  the  operating  table,  a  shocked  patient  who  is  receiving  ether 
may  appear  to  be  in  a  fairly  satisfactory  state :  but  half-an-hour,  or  an 
hour,  after  operation  there  is,  in  many  cases,  a  tremendous  reaction. 
Therefore  we  relied,  more  and  more,  on  gas  and  oxygen.  The  giving  of 
oxygen  seemed  to  be  beneficial  whatever  the  nature  of  the  anaesthetic 
employed.  Captain  Milligan  showed  also  that  the  giving  of  oxygen  for 
half-an-hour,  or  an  hour,  or  even  longer,  through  a  suitable  mask  after 
operation,  was  certainly  followed  by  good  results  and  a  rise  of  blood- 
pressure.  Therefore,  to  my  mind,  next  to  the  importance  of  the  fluid 
reserves  in  the  blood  in  the  treatment  of  these  shock  cases,  comes  the 
question  of  the  anaesthetic. 

Like  several  others,  I  tried  the  efifect  of  applying  a  tourniquet  in 
suitable  cases,  with  the  idea  of  cutting  off  toxins  from  the  danjaged 
tissue  and  preventing  their  entry  into  the  general  circulation,  but,  as  a 
rule,  the  pain  caused  by  the  tourniquet  was  so  severe,  and  so  definitely 
brought  in  the  element  of  nervous  shock,  that  I  came  to  the  conclusion 
it  was  not  practical  as  a  routine  treatment. 

Before  closing,  I  would  like  to  say  how  much  we,  working  at  the 
Front  under  considerable  difiiculties,  owe  to  the  Research  Committee 
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for  their  assistance  and  advice.  We  were  in  constant  communication 
with  the  London  Shock  Committee,  and  we  owe  them  much  for  their 
suggestions  and  for  their  help  in  supplying  us  with  various  instruments 
and  with  the  £fum  solutions  used  in  the  treatment  of  shock. 


Colonel  C.  J.  Bond,  C.M.G.,  A.M.S.  (Leicester). 

The  first  of  the  two  points  on  which  I  shall  speak  concerns  the 
treatment  of  shock  by  means  of  blood  transfusion.  It  seems  clear  that 
the  question  of  compatibility  between  donor  and  recipient  has  now  been 
settled  as  regards  the  red  corpuscles.  By  the  classification  of  donors 
into  groups  the  danger  which  formerly  threatened  the  patient  from  the 
agglutination  and  destruction  of  the  red  cells  during  transfusion  has 
now  been  overcome.  But  as  the  result  of  recent  observations  in  which 
we  have  used  the  blood  serums  of  many  different  individuals,  and 
incubated  with  these  serums  the  leucocytes  from  other  persons,  we  have 
arrived  at  the  conclusion  that  different  blood  serums  vary  very  much  in 
their  action  on  foreign  leucocytes  when  these  are  incubated  together 
outside  the  body.^  If  the  same  result  holds  good  in  the  case  of 
transfused  blood,  then  we  shall  have  to  reckon  with  this  question 
of  compatibility  not  only  in  regard  to  the  action  of  any  serum  on  the 
red  cells  but  also  in  regard  to  its  action  on  the  leucocytes  of  the  donor. 
I  cannot  help  thinking  of  this  point  when  I  realize  the  probable 
presence  of  a  chemical  element  in  the  toxaemia  of  shock,  especially 
in  view  of  Dr.  Dale's  work  on  histamine.  If  we  rapidly  bring  about 
a  disintegration  of  the  leucocytes  of  the  transfused  blood  by  a  leuco- 
toxic  serum  then  these  products  of  leucocytic  disintegration  may  have 
an  important  bearing  on  the  curious  symptoms  which  we  sometimes  get 
after  blood  transfusion. 

The  other  point  concerns  the  mechanics  of  the  circulation.  What- 
ever may  be  the  difficulties  in  coming  to  a  decision  as  to  the  essential 
cause  of  shock,  the  Shock  Committee,  and  I  think  clinicians  will  agree 
with  them,  have  come  to  the  conclusion  that  the  trouble  as  regards  the 
heart  is,  that  owing  to  a  deficient  volume  of  blood  in  effective  circulation 
the  heart  is  unable  to  fill  properly  during  diastole,  tn  this  connexion 
I  may  briefly  mention  some  observations  which  were  carried  out  many 
years  ago  by  the  late  Sir  Victor  Horsley  and  myself  on  sheep  and  other 
animals  at  the  Brown  Institution.     The  sheep  is  an  animal  which  may 
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die  with  dramatic  suddenness  when  it  is  "  cast "  as  the  farmer  says,  that 
is,  when  it  is  thrown  on  its  back  for  any  length  of  time.     I  am  now 
alluding  to  the  influence  of  bodily  position  on  the  intracardiac  blood- 
pressure  in  the  right  auricle,  and  on  the  capacity  of  the  heart  to  fill 
during    diastole.      These    early  observations    have  been   confirmed   by 
recent  observations  carried  out  on   a  soldier  with  a  bullet  embedded 
in  the  substance  of  the  left  ventricle,  in  whom  we  were  enabled,  by  the 
use  of  the  X-ray  image  of  the  bullet,  to  trace  the  heart  movements 
antero-posteriorly,  vertically,  and  from   side  to  side  when  the  patient 
was  placed  in  the  supine,  prone,  erect,  and  lateral  positions.     Bodily 
posture  undoubtedly  exercises  an  influence  on  the  position  of  the  heart 
in  the  chest,  and  on  the  capacity  of  the  heart  to  fill  with  blood  during 
diastole.     This  point  has  a  practical  bearing,  because  I  am  somewhat 
doubtful  as  to  the  wisdom  of  keeping  shock  patients  in  the  "  flat  on 
the  back  "  and  partly  inverted  positions  during  treatment.     When  the 
patient  lies  flat  on  his  back  and  partly  inverted  the  heart  tends  to  fall 
back  on  its  own  base  against  the  spine,  the  heavy  ventricular  portion 
presses  on  the  thinner  auricular  portion  and  the  heart  does  not  fill  as 
easily  in  this   position.      Although  the  difiiculty  with  the  circulation 
is  primarily  due  to  deficiency  in  blood  volume  and  not  "to  the  heart,  yet 
any  position  which  facilitates  the  refilling  of  the   heart  under  these 
conditions    will    help  to  restore  the  patient.      These  observations  on 
animals^  were  confirmed  by  experiments  on  myself  and  other  individuals 
in  which  an  air  tampon  was  introduced  into  the  cesophagus  down  to  the 
level  of  the  right   auricle.      By  connecting  this  tampon  with  an  air 
tambour  and  recording  drum,  we  were  able  to  obtain  a  record  of  the 
"base"  beat  of  the  heart.     We  found  that  the  erect,  the  prone,  and 
the    left-sided    positions  in  which  the  heart  can   fall  downwards  and 
forwards  away  from  its  base  enable  it  to  fill  more  readily  as  shown  by 
the   base    beat   records.      A  further   confirmation    is    supplied    by  the 
posture  assumed  by  patients  suffering    from   certain    heart  affections. 
We  do  not  find  that  such  patients  want  to  lie  flat  on  their  back,  they 
prefer  a  partly  sitting  up,   left-sided,   or  leaning  forward  posture,  in 
which  the  heart  can  elongate  more  readily  and  fill  better. 

In  regard  to  the  bearing  of  the  facts   which  have   been  observed 
during  the  War  on  the  treatment  of  shock  in  civil  practice,  I  agree  with 
General  Wallace  that  we  do  not  usually  see  a  "  juiciness  "  of  the  tissues  . 
when  operating  on  patients  who  are  the  subjects  of  shock,  and  I  also 
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agree  with  him  that  everything  points  to  the  fact  that  shock  in  civil 
patients  is  essentially  of  the  same  nature,  though  perhaps  initiated  in 
different  ways,  as  the  shock  met  with  in  military  practice. 

One  word  about  the  use  of  gum  solution.  From  conversations  with 
officers  serving  in  the  Macedonian  Army,  and  especially  with  those 
working  in  casualty  clearing  stations,  I  understand  that  gum  has  not 
fully  maintained  its  reputation  on  this  Front.  This  may  be  due, 
however,  to  one  or  possibly  two  things.  It  may  be  due  to  changes  in  a 
stock  solution  brought  about  by  the  hot  climate,  but  it  may  also  be  due, 
as  General  Wallace  pointed  out  in  the  case  of  one  of  the  armies  on 
the  Western  Front,  to  difficulties  in  getting  the  men  back  in  the 
mountainous  area  where,  owing  to  the  delay,  the  patients  were  often 
in  a  desperate  condition  before  transfusion  could  be  carried  out. 

In  conclusion,  as  a  member  of  the  Medical  Research  Committee 
who  is  not  also  a  member  of  the  Shock  Committee  (and  I  can  therefore 
speak  freely),  I  think  we  should  all  like  to  thank  the  Chairman  for 
introducing  the  use  of  the  gum  solution,  and  the  Members  of  the  Shock 
Committee,  and  Dr.  Dale,  for  the  judicial  and  masterly  way  in  which 
they  have  brought  together  the  available  evidence  on  the  question  of 
shock  and  for  the  valuable  work  they  have  done  from  the  military  and 
as  I  hope  also  from  the  civil  point  of  view. 

Sir  W.  Akbuthnot  Lane,  Bt, 

The  view  I  have  always  held  about  shock,  and  here  I  mean  shock 
quite  distinct  from  that  which  is  produced  by  loss  of  blood,  is  that  it  is 
a  condition  of  acute  intestinal  auto-intoxication.  The  factor  that  is 
responsible  for  it  is  the  large  quantity  of  toxic  material  that  during  the 
process  of  digestion  is  being  carried  from  the  small  intestine  through 
the  portal  circulation  to  the  liver.  This  varies  in  amount  with  the 
quantity  of  chyme  in  the  small  intestine  at  the  time.  As  in  a 
considerable  proportion  of  people  the  contents  of  the  small  intestine 
are  infected  by  organisms  the  portal  blood  must  in  them  be  extremely 
poisonous.  Such  infections  are  likely  to  abound  in  the  conditions  of 
warfare.  Only  those  surgeons  who  have  freed  the  liver  from  an 
enormous  flooding  with  infected  blood  poured  into  it  through  the 
portal  system  by  performing  a  colectomy  in  a  toxic  subject  and  have 
observed  the  marvellous  results  that  follow  so  rapidly,  can  realize  the 
amount  of  poisonous  material  that  the  liver  has  to  deal  with  in  these 
cases.     In  my  experience  in  this  war  I  have  noticed  that  the  amount 
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of  shock  and  its  consequences  have  borne  a  direct  relationship  to  the 
degree  of  infection  of  the  gastro-intestinal  tract.  This  is  most  manifest 
in  those  sequelae  of  shock  which  are  grouped  under  the  term  of  neuras- 
thenia, since  these  sufferers  are  almost  invariably  demonstrably  toxic. 
One  can  easily  imagine  that  any  very  powerful  mental  stimulus  may 
inhibit  the  function  of  the  liver  sufficiently  to  permit  of  the  flooding 
of  the  general  circulation  with  poisonous  products  in  such  quantity  as 
to  produce  death.  Certainly  all  the  symptoms  of  shock  are  identical 
with  those  of  acute  auto-intoxication. 

It  seems  to  me  perfectly  clear  that  the  poisonous  products  which 
are  responsible  for  the  symptoms  of  shock  cannot  always  be  derived 
from  damaged  structures,  as  has  been  suggested,  since  shock  in  all 
degrees  of  severity  may  ensue  when  there  has  been  no  obvious 
traumatism  and  certainly  no  coarse  destruction  of  tissues.  Even  in 
the  case  of  injury  the  degree  of  shock  bears  no  constant  relationship 
to  the  extent  of  damage  sustained  by  the  soft  parts. 

How  rarely  do  we  get  symptoms  of  shock  in  the  largest  and  most 
prolonged  operative  procedures  for  the  results  of  chronic  intestinal 
stasis,  provided  care  be  taken  to  evacuate  the  small  intestine  as  a 
preparatory  measure  I  This  view  does  not  militate  against  the  suppo- 
sition that  acidosis  may  exist  and  may  play  an  important  part  as  an 
end  result  in  the  production  of  the  symptoms  of  shock.  Again,  the 
shock  which  a  patient,  the  subject  of  acute  intestinal  obstruction, 
sustains  when  operated  on  while  the  small  intestine  is  distended  with 
infected  and  stagnating  material  is  familiar  to  us  all.  The  surgeon 
is  well  aware  that  the  only  means  he  has  of  combating  shock  in  these 
circumstances  is  to  evacuate  the  distended  small  intestine  as  thoroughly 
and  as  quickly  as  possible,  and  to  introduce  six  to  eight  pints  of  saline 
into  the  axillae  at  the  time  of  the  operation.  The  effect  of  this  saline 
is  to  free  the  circulation  from  toxins  absorbed  from  the  intestine, 
which,  if  not  removed,  would  produce  the  symptoms  classified  as 
"  shock."  Dr.  W.  J.  Mayo  and  Dr.  Crile  examined  a  number  of 
colectomy  cases  at  Guy's  and  were  much  impressed  by  the  complete 
absence  of  shock  in  any  of  them. 

Mr.  J.  P.  Lockhart-Mdmmery. 

The  modern  physiologist  has  too  often  been  interested  only  in  the 
scientific  aspect  of  his  investigations  into  animal  physiology  without 
regard  to  the  practical  application  and  value  of  his  discoveries.     This 
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is  one  of  the  natural  results  of  physiology  being  divorced  from  practical 
application  and  becoming  a  special  study.  In  an  ideal  state  of  things 
every  surgeon  should  be  a  physiologist,  as  every  physiologist  should  be 
a  surgeon  or  physician.  The  War  in  this  as  in  so  many  other  respects, 
has  forced  us  to  co-ordinate  our  knowledge  for  practical  ends.  On 
these  grounds  I  particularly  welcome  the  opening  paper  emanating 
as  it  does  from  the  laboratory  of  a  pure  physiologist. 

The  sequence  of  events  when  a  new  truth  is  discovered,  or  a  new 
principle  demonstrated,  is  much  as  follows :  A  clinical  phenomenon  is 
observed  by  doctors  and  an  explanation  is  sought  in  the  physiological 
laboratory.  As  the  result,  often  of  much  work,  an  explanation  of 
this  phenomenon  is  found,  and  certain  natural  laws  governing  it  are 
discovered.  If  the  discovery  is  a  true  one  the  application  of  these 
principles  and  rules  to  clinical  cases  will  enable  us  to  control  or 
abolish  the  phenomenon  in  question,  in  proportion  as  we  correctly 
applv  these  principles.  One  of  the  best  examples  of  this  was  the 
discovery  of  the  principle  of  antiseptic  surgery  by  Lister.  The  pure 
physiologist  is  apt  to  lose  sight  of  the  fact — because  it  does  not 
come  under  his  observation — that  the  best  proof  of  the  correctness 
of  the  new  principle  is  that  it  enables  the  surgeon  to  control  the 
phenomenon.  The  greatest  proof  of  the  value  of  Lister's  discovery  is 
the  fact  that  the  application  of  his  principle  does  away  with  sepsis. 

Now  in  the  case  of  surgical  shock  certain  laws  were  discovered,  and 
what  has  been  described  as  the  vasomotor  theory  of  shock,  which  was 
first  propounded  by  Dr.  Crile  and  later  by  myself,  was  formulated. 
Since  then  those  principles  have  been  widely  applied  as  a  means  of 
combating  surgical  shock  in  the  operating  theatre,  and  as  the  direct 
result  of  the  application  of  those  principles  surgical  shock  has  almost 
disappeared  in  civilian  surgical  practice.  When  I  was  a  house  surgeon 
surgical  shock  was  a  common  cause  of  death  after  any  big  operation, 
and  as  a  house  surgeon  I  was  constantly  having  to  treat  shock.  At  the 
present  time  surgical  shock  is  very  seldom  seen  in  any  modern  hospital 
as  the  result  of  an  operation.  Personally  I  have  long  ceased  to  fear 
shock  from  (uvj  operation,  and  I  should  now  feel  as  much  ashamed  of  a 
case  of  mine  suffering  from  shock  as  I  should  of  a  clean  case  which 
developed  sepsis  as  the  result  of  my  interference.  We  do  not  have  to 
treat  shock  in  these  days  because  we  do  not  cause  it.  This  is  the  direct 
result  of  the  apphcation  of  a  physiological  principle,  and  is  in  itself  the 
best  possible  proof  that  the  principle  was  a  correct  interpretation  of  the 
phenomenon  of  surgical  shock. 
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But  four  and  a  half  years  ago  the  War  came  and  certain  facts  soon 
became  evident.  One  of  these  was  that  the  methods  of  combating 
shock  which  were  so  successful  in  the  operating  theatre  at  home  failed 
when  applied  in  the  casualty  clearing  stations.  Another  fact  also 
became  evident  even  earlier,  namely,  that  the  methods  of  combating 
sepsis  which  were  m  universal  use  failed  completely  when  applied  to 
wounded  men  on  the  field.  Almost  all  the  wounds  received  by  our 
fighting  forces  in  this  war  have  become  septic.  This  has  not,  however, 
led  us  to  abandon  the  principle  of  asepsis,  or  to  doubt  its  essential  truth. 
We  have  discovered  that  as  the  result  of  modern  conditions  of  fighting 
new  factors  have  been  introduced  into  the  problem  which  have  rendered 
our  methods  of  combating  sepsis  ineffective.  The  same  has  been  the 
case  with  shock.  Personally  I  have  always  recognized  that  there  were 
certain  cases  which  appeared  to  be  shock,  which  did  not  respond  to 
treatment  in  conformity  with  the  vasomotor  theory  of  shock.  The 
notable  exceptions  were  burns,  and  cases  of  peritonitis  and  intestinal 
obstruction.  I  pointed  this  out  as  long  ago  as  1905  in  my  Hunterian 
lectures,  and  observed  then  that  these  cases  suggested  a  toxaemic  cause 
for  the  condition.  I  think  it  possible  that  Dr.  Dale  and  Professor 
Bayliss  may  be  right  in  believing  that  chemical  poisons,  the  direct 
result  of  massive  injury  of  tissues,  are  one  of  the  causes  of  the 
condition  described  as  shock  in  men  wounded  in  the  field.  I  believe 
this  condition  of  shock  is  closely  related  to  that  seen  after  burns,  and 
that  the  same  treatment  will  help  both. 

The  trouble  at  present  is  that  there  is  no  proper  accepted  definition 
of  shock.  The  term  is  one  applied  to  a  clinical  state  or  phenomenon 
with  which  surgeons  are  well  acquainted.  Unfortunately  we  are  not  at 
present  able  to  distinguish  clinically  any  material  ditference  between 
the  clinical  picture  presented  by,  we  will  say,  a  patient  dying  from  a 
severe  burn,  and  one  dying  from  a  severe  surgical  operation  performed 
by  what  my  friend  Dr.  Crile  has  described  as  a  "  carnivorous  "  surgeon. 
The  physiological  causes  are  different,  but  there  is  very  little  difference 
in  the  clinical  picture. 

We  must  recognize  that  there  are  several  different  physiological 
conditions  often  described  as  surgical  shock.  It  is  essential  that  we 
should  differentiate  between  them.  Surgical  shock,  as  it  used  to  be 
seen  in  the  operating  theatres,  is  one  thing,  and  I  am  convinced  that 
the  vasomotor  theory  of  its  causation  is  correct.  It  can  be  entirely 
avoided,  and  when  it  occurs  it  is  best  treated  by  morphia  and  pituitary 
extract,  complete  rest,  warmth,  the  administration  of  fluid,  &:c.      Toxic 
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shock,  as  seen  in  war  and  in  cases  of  burns,  is  quite  another  thing  (although 
both  conditions  are  often  associated),  and  while  from  the  nature  of  its 
causation  we  cannot  hope  to  deal  with  it  as  we  have  done  with  surgical 
or  operative  shock,  that  is,  by  prevention,  we  should  be  able  to  treat  it  by 
appropriate  measures.  Among  these  I  should  assign  a  prominent  place 
to  continuous  saline  infusion,  as  it  has  been  shown  that  toxaemias, 
w'hether  chemical  or  bacterial  in  origin,  are  best  treated  by  flooding  the 
tissues  with  water,  on  the  principle  that  in  this  way  we  dilute  the  poison 
and  enable  the  kidneys  to  eliminate  it  as  quickly  as  may  be.  One  has 
only  to  consider  the  wonderful  results  of  treating  general  peritonitis 
and  cholera  on  this  principle  to  realize  that  we  are  only  at  the  beginning 
of  its  use  in  dealing  with  toxic  states. 

The  openers'  theory  of  shock  as  essentially  a  toxaemia  is  a  conception 
not  compatible  with  surgical  shock  as  it  used  to  be  seen  in  the  operating 
theatre,  since  in  such  cases  no  cause  for  the  toxfpmia  exists.  I  suggest, 
too,  that  they  must  produce  direct  experimental  evidence  that  there  is 
a  toxaemia  in  experimental  shock.  This  can  be  tested  by  a  cross- 
circulation  experiment,  but  so  far  the  evidence  from  such  experiments  is 
all  the  other  way  and  opposed  to  any  change  in  the  chemical  constitution 
of  the  blood.  The  openers  of  the  discussion  apparently  accept  the  theory 
that  the  arterioles  are  contracted  in  shock,  but  they  have  not  brought 
forward  any  satisfactory  evidence  to  prove  it  and  so  far  all  experimental 
and  clinical  evidence  is  quite  opposed  to  such  a  supposition.  But,  to  my 
mind,  the  weakest  link  in  their  theory  is  the  fact  that  it  has  not 
suggested  any  new  means  of  treatment.  The  methods  used  at  the 
Front,  and  those  suggested  in  the  papers,  are  such  as  were  suggested  by 
me  in  1905  as  compatible  with  the  vasomotor  theory  of  surgical  shock 
— namely,  rest,  warmth,  and  means  to  increase  the  total  amount  of 
fluid  in  efdcient  circulation. 

Judging  from  the  slides  exhibited  by  Dr.  Mott,  it  is  quite  evident 
that  one  of  the  patients  w^ho  died  from  supposed  shock  was  suffering 
from  fat  embolism,  while  the  patient  whose  brain  sections  show 
collapsed  cerebral  vessels,  evidently  died  from  having  been  made  to 
sit  up  while  he  had  a  low  blood-pressure.  He  certainly  did  not  die 
from  surgical  shock,  but  from  being  placed  in  the  wrong  position 
while  his  blood-pressure  was  inefficient.  In  other  words,  he  died 
from  collapse,  the  result  of  incorrect  treatment. 
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Mr.  C.  H.  S.  Fraxkai-. 

With  regard  to  one  point  mentioned  by  General  Wallace— namely, 
the  effect  of  cold  on  the  wounded  man — in  order  to  find  out  something 
about  this.  I  got  out  a  certain  number  of  figures.  They  were  all  from 
one  clearing  station,  which  was  in  the  same  area  for  thirty-six  months 
on  end,  and  was  drawing  patients  from  the  same  part  of  the  line. 
We  took  three  periods  of  winter  months,  December,  January  and 
February,  and  three  periods  of  summer  months,  June,  July  and  August, 
and  took  out  the  percentages  of  deaths  from  wounds  in  those  periods. 
The  numbers  we  dealt  with  were  large,  so  the  conclusions  probably  have 
some  accuracy ;  we  dealt  with  about  10,000  wounded  in  these  periods. 
We  found  that  for  the  summer  months  the  average  death-rate  from 
wounds  was  3'3  per  cent.,  whereas  in  the  winter  months  the  average 
death-rate  from  wounds  was  81  per  cent.  In  other  words,  in  winter 
the  death-rate  was  rather  more  than  double  the  summer  rate.  There 
was  a  slight  diminution  in  the  death-rate  during  the  last  period,  both 
in  winter  and  summer,  owing  to  improved  methods  of  transport. 


Captain  H.  C.  13azi:tt,  K.A.M.C.(S.R.). 

There  has  been  much  discussion  as  to  whether  post-operative  shock 
seen  at  the  base  in  civil  surgery  is  the  same  as  the  traumatic  shock 
seen  in  the  War.  In  the  latter  the  factors  concerned  are  priniary  nervous 
inhibition,  cold,  haemorrhage,  exhaustion,  toxic  absorption,  circulatory 
stasis  and  the  vicious  circle  produced  by  prolonged  low  blood-pressure, 
while  if  an  operation  is  necessary  the  anaesthetic  used  becomes  also  of 
extreme  importance.  In  the  causation  of  traumatic  shock,  primary 
nervous  inhibition,  cold  and  toxic  absorption  seem  to  play  the  chief 
parts. 

In  post-operative  shock  all  these  same  factors  may  obviously  be 
concerned,  but  their  relative  importance  seems  very  different.  Exhaus- 
tion of  the  circulatory  system  as  the  "result  of  the  strain  due  to  the 
excitement  as  well  as  to  the  reaction  to  nerve  stimulation  is  here  very 
important,  especially  in  a  toxic  individual  with  little  reserve  strength. 
Haemorrhage  is  of  at  least  equal  importance,  since  I  have  found  the 
amount  of  blood  lost  to  be  much  larger  than  is  usually  imagined.  It 
has   to   be  remembered  that  any  patient  seriously  ill  cannot  afford  to 
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strain  his  heart  with  excitement  while  at  the  same  time  losing  blood, 
especially  if  he  is  anaemic,  and  as  this  combination  of  bad  conditions  is 
further  strengthened  by  the  anaesthesia,  it  is  small  wonder  if  he  some- 
times feels  the  strain  too  great  for  him. 

I  entirely  agree  with  Captain  Walker  that  nitrous  oxide  and  oxygen 
is  the  ideal  anaesthetic  for  these  cases  at  the  base  as  for  the  patient 
suffering  from  traumatic  shock.  Whether  a  patient  be  given  nitrous 
oxide  or  ether  it  is  most  important  that  he  should  have  a  free  supply  of 
oxygen,  but  the  nitrous  oxide  is  superior  to  ether.  This  may  perhaps 
be  due  to  the  possibility  of  giving  the  patients  food  and  drink  by  mouth 
both  shortly  before  and  after  the  operation.  There  is  no  disadvantage 
to  the  patient  in  a  light  anaesthesia.  I  kept  one  patient  who  was 
very  ill  with  a  septic  anaemia  of  28  per  cent,  haemoglobin  so  lightly 
aneesthetized  with  nitrous  oxide  and  oxygen  that  he  called  out  during 
most  of  the  operation,  "  Really,  doctor,  I  can't  stand  any  more,"  and 
vet  he  remembered  nothing  of  the  operation,  had  a  higher  blood- 
pressure  after  operation  than  before,  and  maintained  it,  and  made  an 
uninterrupted  recovery.  And  this  in  spite  of  the  operation,  which, 
including  amputation  of  the  thigh  in  the  middle  third,  and  the  incision 
of  two  big  abscesses  extending  up  the  muscle  planes  almost  to  the  hip, 
was  extremely  severe  for  such  an  anaemic  and  septic  patient.  A 
preliminary  injection  of  morphia  to  diminish  the  excitement  before 
operation  is  useful  in  removing  some  of  the  extra  strain  thrown  on  the 
circulation. 

Exposure  to  cold  with  fall  of  body  temperature  takes  place,  but  is 
rarely  of  much  importance,  a  fall  of  rectal  temperature  of  1  C.  being 
rarely  exceeded.  If,  however,  the  exposure  to  cold  is  severe,  considerable 
stasis  with  blood  concentration  occurs  in  the  peripheral  vessels. 

No  doubt  some  toxic  absorption  from  the  muscles  may  play  a  part 
in  post-operative  shock,  but  it  is  not  often  of  primary  importance  in  my 
opinion.  In  this  connexion  it  is  interesting  to  note  that  in  the  few 
head  cases  that  I  have  examined  during  operation  I  have  found  dilution 
of  the  blood  commencing  even  during  the  operation,  while  operations 
on  the  limbs  seem  to  be  almost  invariably  followed  by  some  slight 
temporary  blood  concentration.  But  the  differences  do  not  seem  great 
enough  to  suggest  that  this  factor  is  of  first-rate  importance  in  the 
average  patient. 

Some  septic  patients  who  have  previously  shown  a  slow  progressive 
anaemia  are  found  to  get  a  slight  increase  in  the  haemoglobin  per- 
centage during  the  few  days  before  death.    So  that  a  blood  concentration 
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in  septic  cases  is  probably  sometimes  in  being  even  before  an  operation 
is  commenced. 

One  can  therefore  conclude  that  the  chief  factors  in  post-operative 
"  shock  "  are  exhaustion,  haemorrhage,  and  the  resulting  anaemia,  while 
the  work  of  others  suggests  cold  and  toxic  absorption  from  muscles 
combined  with  haemorrhage  and  the  resulting  anaemia  as  the  chief 
causes  of  traumatic  shock.  It  would  appear,  therefore,  that  in  civil 
surgery  the  most  important  factors  to  be  considered  are  the  anaesthetic, 
careful  haemostasis,  and  the  avoidance  of  the  desiccation  of  the  patient. 


Professor  W.  M.  Bayliss,  F.E.S.  (reply). 

It  seems  to  me  that  something  more  than  arterial  constriction,  as 
suggested  by  Mr.  Malcolm,  is  required  to  explain  the  phenomena  of 
secondary  shock.  It  is  difficult  to  realize  how  the  loss  of  fluid,  caused 
presumably  by  the  high  blood-pressure,  is  sufficient  to  account  for  the 
large  decrease  in  effective  blood  volume,  especially  in  view  of  the 
fact  referred  to  by  General  Wallace  that  the  tissues  are  not  par- 
ticularly moist.  Evidence  has  also  been  presented  that  the  arterioles 
are  still  constricted  even  when  the  blood-pressure  has  fallen  very  low. 

As  regards  the  absence  of  marked  cyanosis  in  shock,  we  must 
remember  that  a  very  small  dilatation  of  the  capillaries,  if  widely 
distributed,  may  soak  up  a  large  volume  of  blood,  and  there  is 
always  the  possibility  that  the  pale  cases  may  have  lost  blood  by 
external  haemorrhage.  I  understand  from  General  Wallace  that  the 
majority-  of  cases  of  wound  shock,  seen  by  him,  had  lost  blood, 
and  were  pale.  The  blue  cases  were  exceptional,  but  may  have 
lost  blood.  Two  particular  cases,  which  were  blue,  had  not  lost 
blood. 

Captain  Kenneth  Walker's  experience  with  a  combination  of 
blood  and  saline  is  important.  It  seems  to  show  that  the  essential 
thing  is  to  keep  up  a  good  volume  of  fluid  in  the  circulation.  I  am 
somewhat  surprised  that  he  did  not  find  gum  to  serve  this  purpose. 
The  advantage  of  intravenous  injection  of  gum  over  forced  lluid  by 
the  alimentary  canal  is  the  rapidity  of  its  effect,  sometimes  a  matter 
of  importance.  When  the  state  of  shock  is  due  to  capillary  stasis, 
it  has  always  seemed  to  me  that  the  advantage  of  gum  over  saline  is 
that  it  keeps  up  a  good  circulation  until  the  capillary  blood  has  been 
restored  to  the  main  body  of  the  circulating  lluid.  Saline  leaves  the 
F— 2a 
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vessels  too  quickly  to  ensure  this  ;  otherwise,  there  is  no  obvious 
reason  why  it  should  not  serve  the  purpose  when  no  blood  has  been 
lost  by  haemorrhage. 

"With  reference  to  the  bad  effects  of  deficient  oxygen  supply  in 
anaesthesia,  the  question  as  to  why  they  are  so  lasting  is  an  interesting 
one.  It  was  also  the  case  in  the  experimental  shock  investigated  by 
Cannon  and  myself. 

There  seems  to  be  no  doubt  that  the  cases  in  Macedonia,  referred 
to  by  Colonel  Bond,  were  not  treated  sufficiently  early.  Transfusion 
of  blood  was  not  tried.  It  has  frequently  happened  that  the  first  dose 
of  gum  is  insufficient  in  amount,  and  that  a  repetition  efiects  the 
desired  object.  It  is  remarkable  how  large  a  quantity  can  be  given 
without  harm.  It  is  also  to  be  kept  in  mind  that  some  samples  of 
gum  are  ineffective,  for  some  unknown  reason.  I  have  not  found  this 
to  be  the  case  with  that  sold  as  "  Turkey  elect,"  which  was  used  for  the 
supply  in  France. 

The  cross-circulation  experiment  suggested  by  Mr.  Mummery, 
would  be  valuable.  But  the  fact  that  shock  is  produced  by  muscle 
injury  in  cats  when  the  nervous  supply  of  the  limb  is  cut  off  shows 
that  there  is  something  in  addition  to  nervous  reflexes. 
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Marcus  Beck  Laboratory  Beporis. — No.  S. 

An  Enumerative  Study  of  Entamosba  coli  Cysts  in  Stools. 

By  J.  W.  Cropper,  M.B.,  M.Sc. 

In  a  paper ^  read  before  the  Section  of  Pathology,  the  Royal  Society 
of  Medicine,  I  described  certain  new  methods  for  the  enumeration  of 
protozoa  and  other  organisms,  and  I  referred  to  the  fact  that  one  of 
these  methods  had  been  in  constant  use  for  counting  Entamoeba  coli 
cysts  in  stools.  In  the  present  article  I  propose  to  give  the  details  of 
this  enumeration,  in  order  to  demonstrate  that  the  method  is  a  prac- 
tically useful  and  reliable  one  for  the  purpose.  Moreover,  from  subse- 
quent experience,  I  feel  satisfied  that  the  method  could  also  be  employed 
for  the  enumeration  of  almost  any  organism  (or  cell)  which  can  be 
recognized,  and  differentiated  from  surrounding  objects,  with  low 
powers  of  the  microscope.-  The  method  may  be  briefly  described  as 
follows  : — 

A  microscope  slide,  3  in,  by  1|  in.,  is  ruled  in  columns  h  mm.  wide,  parallel 
to  its  length  almost  across  its  entire  width.  The  sUde  is  placed  on  a  turn- 
table, which  is  made  to  revolve,  and  a  drop  of  molten  paraffin-wax  is  applied 
by  means  of  a  small  camel-hair  brush  to  the  ruled  surface  of  the  slide  near  one 

'  Proc.  Roy.  Soc.  Med.,  1918,  xi  (Marcus  Beck  Laboratory  Reports,  No.  7). 

'  A  special  counting  chamber,  known  as  a  Protozoometer,  has  been  designed  for  the 
enumeration  of  organisms  and  cells  whose  differentiation  requires  a  high  magnificatioD 
(loc.  cit.'). 
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edge.  The  drop  forms  a  large  ring,  of  almost  uniform  thickness,  and  sets  solid. 
In  the  centre  of  this  ring  a  measured  volume  (usually  20  c.mm.)  of  a  suspension 
of  the  organisms  or  cells  to  be  counted  is  placed,  and  the  "  counting  chamber  " 
is  completed  by  the  application  of  a  cover-glass  (Ij  in.  circle).  The  liquid 
spreads  out  into  an  irregular  area,  and  the  objects  (e.g.,  cysts)  are  counted  with 
a  low  power  in  the  whole  of  the  volume,  a  process  which  occupies  on  an  average 
about  fifteen  minutes.  It  is  obviously  unnecessary  to  know  the  exact  depth  of 
the  chamber  (it  is  usually  about  i  mm.),  and,  indeed,  it  is  rather  an  advantage 
that  the  thickness  of  the  w^ax  ring  can  be  varied  to  suit  different  requirements. 
The  improvised  chamber  can  be  used  over  and  over  again  without  material 
deterioration,  and  when  the  ring  has  become  too  thin  it  can  be  removed  with 
xylol,  and  a  fresh  one  supplied.  The  ruled  slides  can  be  obtained  from  Messrs. 
Angus  and  Co.,  Wigmore  Street,  London,  and  are  comparatively  inexpensive. 
A  permanent  chamber,  constructed  on  the  same  principle,  could  doubtless  be 
made,  if  required,  by  any  manufacturer  of  optical  apparatus. 

The  selection  of  Entcnnceha  coll  cysts  for  enumeration  was  deter- 
mined chiefly  by  the  fact  that  they  constituted  a  particularly  suitable 
"  test  object "  for  the  method,  and  the  actual  figures  obtained  are  only 
intended  to  be  regarded  as  of  secondary  importance.  The  cysts  are  of 
such  a  size  that  they  can  only  just  be  recognized  (and  that  often  with 
uncertainty)  with  a  low  power,  their  presence  is  masked  by  the  large 
amount  of  debris  in  the  stool,  and  they  are  subject  to  marked  variations 
in  number  from  day  to  day.  If  the  method  were  found  to  be  reliable 
for  enumeration  under  adverse  conditions  such  as  these,  it  could 
reasonably  be  assumed  that  it  would  be  at  least  equally  so  under  the 
more  favourable  circumstances  which  usually  prevail,  and  it  could 
therefore  be  regarded  as  a  method  of  more  or  less  general  applicability. 
The  occurrence  of  an  Entamoeba  coli  infection  in  one  of  the  staff  pro- 
vided an  opportunity  and  the  necessary  material  for  carrying  out  such 
a  test,  and  a  daily  enumeration  of  the  cysts  in  the  stools  was  therefore 
undertaken.  At  the  same  time  it  was  thought  that  the  available  figures 
resulting  from  an  enumeration  lasting  for  a  considerable  time,  say  three 
months,  might  afford  some  indication  as  to  whether  a  periodic  rhythm 
was  present  in  the  case  of  Entamaha  coli,  similar  to  that  which  has 
apparently  been  found  in  certain  cases  of  Lamhlia  infection.  The 
experiments  were  carried  out  in  1917,  along  with  other  investigations, 
on  behalf  of  the  Medical  Kesearch  Committee,  and  their  completion 
has  been  prevented  and  publication  delayed  by  the  war.  For  many 
useful  suggestions  and  for  practical  assistance  in  the  work  I  am 
greatly  indebted  to  the  late  Mr.  E.  W.  H.  Kow,  B.Sc,  and  Miss  M. 
Lovibond,  V.A.D. 
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The  procedure  for  the  enumeration  of  Entamcfba  coli  cysts  in  stools 
may  be  described  in  two  stages,  viz.  : — 

(1)  Preparation  of  a  uniform  emulsion  of  the  stool. 

(2)  Counting  the  cysts  in  the  emulsion. 

(1)  Preparation  of  a  Uniform  Emuhion  of  Stool. — This  is  not 
always  the  simple!  matter  it  might  appear.  Many  stools,  even  although 
in  outward  appearance  soft  and  semi-formed,  contain  lumps  of  a  clay- 
like consistency  which  are  extremely  difficult  to  disintegrate.  Pro- 
longed shaking  on  a  mechanical  shaker  is  insufficient  to  break  them 
up,  and  in  fact  it  is  necessary  practically  to  grind  them  up  in  a  mortar. 
Such  a  proceeding  is  of  course  liable  to  damage  many  of  the  cysts,  and 
the  only  remedy  in  such  cases  is  to  use  a  small  amount  of  the  stool, 
and  as  little  force  as  possible.  So  far  as  I  am  aware,  the  uniformity  of 
an  emulsion  can  only  be  judged  of  by  naked-eye  examination,  and  I  am 
not  satisfied  that  the  method,  which  has  been  used  by  others,  of  pre- 
paring an  emulsion  by  mixing  the  stool  with  a  glass  rod  in  a  small 
cylinder,  can  always  be  relied  on.  The  method  which  I  have  found 
the  most  satisfactory  is  as  follows  :  Weigh  out  2  grm.  of  the  stool 
on  a  watch-glass.  Wash  this  with  distilled  water  (or  normal  saline,  if 
preferred)  from  a  wash-bottle  into  a  small  mortar,  and  gently  emulsify 
by  stirring  with  a  pestle.  Decant  the  liquid  through  a  small  filter  funnel 
into  a  100  c.c.  cylinder,  fitted  with  a  rubber  cork  and  preferably  without 
a  lip.  Add  more  water  to  the  residue  in  the  mortar,  repeat  the  emul- 
sification  until  the  whole  of  the  stool  has  been  transferred  to  the 
cylinder,  and  finally  make  up  the  volume  to  40  c.c.  Shake  thoroughly 
by  hand  (or  on  a  mechanical  shaker)  for  a  few  minutes.  The  o  per 
cent,  emulsion,  which  has  thus  been  prepared,  may  be  transferred  to 
a  small  wide-mouthed  bottle,  in  order  to  facilitate  the  subsequent 
removal  of  a  small  volume  in  a  graduated  capillary  pipette  for  counting 
purposes. 

I  have  found  that  a  5  per  cent,  emulsion  has  the  maximum  density 
which  is  generally  permissible  for  counting  by  the  present  method, 
except  in  the  case  of  liquid  stools.  Sometimes  it  is  even  necessary  to 
dilute  this  to  half  the  strength,  with  a  consequent  diminution  in  the 
number  of  cysts  which  can  be  counted  in  a  given  time.  Since  the 
practical  value  of  a  method  of  counting  depends  on  the  reduction  of 
the  labour  and  time  involved  in  the  process  to  a  minimum,  consistent 
with  the  enumeration  of  sufficient  objects  to  maintain  the  errors  due 
to  random  sampling  within  reasonable  limits,  the  emulsion  should  be 
used  as  dense  as  possible. 

AU — 1 1 
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In  order  to  determine  the  number  of  cj'sts  excreted  per  day,  it  is 
obviously  necessary  to  know  the  weight  of  the  whole  stool  evacuated. 
For  this  purpose  the  stool  may  be  passed  into  a  wide  jar  (such  as  an 
earthenware  jam  jar  with  half  a  Petri  dish  for  a  lid),  which  has  been 
previously  counterpoised  or  weighed.  The  necessary  data  are  then 
readily  obtained. 

(2)  Counting  the  Cysts. — A  small  quantity  of  the  emulsion  of  stool 
(thoroughly  shaken  up  immediately  before  use)  is  drawn  up  into  a 
graduated  capillary  pipette  provided  with  a  rubber  teat,  20  c.mm.  (as 
a  rule),  is  rapidly  expelled  on  to  the  ruled  slide  already  described,  and 
the  cover-glass  is  applied,  resting  on  the  wax  ring.  The  low-power 
magnification  is  arranged  so  that  the  cysts  can  be  seen  fairly  easily, 
and  the  columns  on  the  slide  occupy  about  half  the  diameter  of  the 
microscope  field.  It  is  most  important  to  adjust  the  light  so  that  the 
cysts  stand  out,  on  account  of  their  high  refractility,  in  sharp  contrast 
with  other  objects.  Indeed,  it  is  owing  to  their  glistening  white 
appearance  under  proper  conditions  that  a  rapid  and  accurate  count 
under  a  low  power  is  at  all  possible.  The  addition  to  the  emulsion  of 
iodine,  or  of  any  of  the  various  substances  which  have  been  used  to 
form  a  contrast  background,  is  a  decided  handicap  to  the  speed  of 
counting  cysts  with  a  low  power.  The  cysts  are  counted  in  the  whole 
of  the  drop,  with  the  aid  of  the  columns,  and  the  necessary  calculations 
are  readily  made.  It  is  always  advisable  to  make  at  least  two  counts 
of  each  stool,  and  several  may  be  required  when  the  cyst-content  of 
the  stool  is  unusually  low.  The  following  table  is  abstracted  from 
the  complete  record  of  the  counts,  which  is  illustrated  graphically  in 
Charts  I  and  II,  and  is  too  lengthy  for  reproduction  in  full : — 

An  examination  of  the  above  table  and  charts  shows  the  marked 
variability  of  the  cyst-content  of  the  stools  from  day  to  day,  and  the 
enormous  number  of  cysts  which  may  be  present  in  a  given  sample. 
The  lowest  recorded  count  (January  19)  was  one  of  3,250  cysts  per 
gramme  of  stool  (moist),  while  the  highest  was  823,690  (February  27). 
The  number  of  cysts  excreted  in  a  single  day  varied  from  290,000  to 
64  millions  (March  o).  The  average  cyst-content  of  the  stools  examined 
from  January  10  to  April  1  (nearly  three  months)  was  122,700  per 
gramme  of  moist  stool,  and  the  average  number  of  cysts  evacuated 
daily  for  the  same  period  was  approximately  16  millions. 

It  can  readily  be  estimated  from  the  figures  given  in  the  table,  that 
during  the  whole  period  of  three  months,  if  a  film  had  been  prepared 
for  examination  in  the  usual  way  between  a  slide  and  cover- slip,  but 
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jrom  a  uniform  emulsion,  and  the  whole  of  the  film  had  been  searched 
through,  on  no  occasion  should  cysts  have  been  found  absent.  The 
amoebic  infection  has  now  persisted  for  three  years  (entirely  unattended 
by  symptoms),  and  only  once  during  an  occasional  examination  of  a 
uniform  emulsion   of  the   stool  have   cysts  been  absent,  while  several 

Table   I. 


( 

Characters  of  Stool 

Number 

OK  Cysts 

Nuinl>er 

I'KR  Gramme  ok  »tool    | 

of 

Numbi-r  of 

cysts  excii!t'-d 

per  day 

Date 

Number 

Con- 
sistency* 

Weight 
(grammes) 

Per  cent. 
H2O 

cysts 
counted 

Moist 

1 

Dried 

Jan.    10 

6 

:\i 

163 

74-0 

440 

78.640 

302,400 

12,818,320 

,      11 

7 

S 

213 

760 

108 

19,480 

81,170 

4,149,240 

,      12 

8 

F 

21 

67-6 

204 

40,470 

124,910 

849,870 

,      13 

9 

s 

203 

74-2 

56 

.34,460 

1.33,570 

6,999,380 

,      14 

. 









— 

_ 

No  stool 

,      15 

10 

F 

61 

66-0 

181 

107,100 

315,000 

0,533,100 

,      16 

11 

S 

133 

76-4 

74 

49.500 

209,750 

6,583,500 

,      17 

12 

S 

151 

75-6 

22 

11,300 

46,310 

1,706,300 

,      18 

13 

s 

76 

71-8 

29 

10,4.30 

37,000 

792,680 

,      19 

14 

s 

89 

74-0 

10 

3,250 

12,. 500 

289,250 

,      20 

15 

s 

193 

78-8 

10 

5,880 

27,740 

1.134,840 

,      21 

_ 









— 

— 

No  stool 

,      22 

16 

s 

184 

70-4 

83 

18,770 

63,410 

3,453,080 

,      23 

17 

F 

19 

76-0 

144 

77,840 

324,330 

1,478,960 

,      24 

18 

P 

95 

67-4 

147 

75,580 

231,840 

7,180,100 

,      25 

19 

:\i 

142 

74-4 

80 

45,820 

178,980 

6,500,440 

,      26 







— 

— 

No  stool 

,      27 









— 

No  stool 

,      28 





_ 





No  stool 

.      29 

20 

M 

202 

73-4 

89 

46,400 

177,440 

9.372,800 

,      30 

21 

p 

68 

70 -U 

710 

214,500 

715,000 

14,586,000 

,      31 







-- 

— 

No  stool 

Pe 

b.     r 

22 

M 

246 

78-0 

508 

78,.370 

356,230 

19,279,020 

2 

^_ 



-- 

— 

No  stool 

3 

23 

s 

189 

73-6 

38 

20,630 

78,140 

3.899,070 

4 

__ 

— 

— 

No  stool 

5 

24 

F 

107 

70-4 

1,061 

160,270 

541,450 

17,148,890 

6 

25 

S 

62 

74.-2 

2,713 

228,350 

885,080 

14.157,700 

7 

26 

M 

102 

— 

1,146 

210,120 

— 

21,4.32,240 

8 

27 

S 

174 



306 

107,940 

— 

18,781.560 

.       9 

28 

P 

31 

639 

125,290 

- 

3,883,990 

•  F  =  firm  ;   M  —  medium  :  S 


soft. 


times  no  cysts  could  be  found  in  films  prepared  by  the  usual  method  of 
emulsifying  one  or  two  platinum  loopfuls.  I  am  convinced  that  the 
most  reliable  diagnosis  of  the  presence  or  absence  of  cysts  in  stools  (at 
any  rate  of  Entamaha  coli  cysts)  can  only  be  made  by  the  examination 
of  a  uniform  emulsion,  prepared  from  a  comparatively  large  bulk  of  the 
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stool  and  preferably  also  concentrated  by  centrifuging.  In  the  event  of 
a  ijegative  finding  which  still  leaves  room  for  doubt,  the  usual  examina- 
tion should  always  be  supplemented  by  this  proceeding. 

The  charts  give  little,  if  any,  indication  of  a  periodic  rhythm,  either 
in  the  number  of  cysts  per  gramme  of  stool  or  in  the  number  excreted 
per  day.  In  both  cases  the  maxima  appear  to  recur  about  once  every 
four  or  five  weeks,  but  it  is  obvious  that  a  number  of  stools  would  have 
to  be  counted  over  a  long  period  before  any  definite  deductions  could  be 
made.     In  order,   however,  to   complete   the   investigations  as    far    as 


Chart  I. 

To  show  the  daily  variation  in  the  number  of  cysts  of  EntamcBba  coli  per 
gramme  of  stool.  The  figures  representing  the  ordinates  are  multiples  of  one 
thousand. 


possible,  and  to  eliminate  the  possibility  of  a  variable  water-content  of 
the  stools  leading  to  fallacious  conclusions,  it  was  decided  to  determine 
the  moisture  in  a  number  of  the  samples,  and  calculate  the  number  of 
cysts  per  gramme  of  dried  stool.  For  this  purpose  5  grm.  of  each 
stool  were  accurately  weighed  out  in  a  small  (2  in.)  Petri  dish, 
the  water  was  expelled  at  about  90^  C,  and    the  weight    was   taken 
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hourly  (after  the  fourth  hour)  until  constant.  In  a  consecutive 
series  of  twenty  stools  the  amount  of  water  varied  from  6G  per  cent, 
to  78'S  per  cent.,  with  an  average  of  731  per  cent.,  and  a  reference  to 
Table  I  and  the  subjoined  chart  shows  respectively  that  the  amount  of 
moisture  is  no  criterion  of  the  number  of  cysts  which  might  be  expected 
in  a  given  stool,  and  does  not  appear  to  have  any  intiuence  on  a  possible 
periodicity  (cf.  Chart  I).  The  average  number  of  cysts  per  gramme  of 
dried  stool  during  this  period  was  -230,000,  while  for  the  full  period  of 


Chart   II. 

To  show  the  variation  in  the  number  of  cysts  of  Entamabn  coli  excreted  per 
day.      The  figures  representing  the  ordiuates  are  multiples  of  one  viillioJi. 


three  months  it  was  456,000  (assuming  a  mean  water-content  of 
73'1  per  cent.).  In  spite  of  the  apparent  magnitude  of  these  figures,  it 
can  readily  be  calculated  that  the  whole  of  this  half-million  cysts 
would  occupy  a  volume  of  only  '2'5  c.mm.  (approximately)  and  would 
constitute  not  more  than  0'3  per  cent,  of  the  total  solid  matter  of 
the  stool. 


8 


Cropper :    Entamceha  colt  Cysts  i7i  Stools 


Experimental  Errors  in  the  New  Method. 

Experimental  errors  are  an  unavoidable  accompaniment  of  all 
methods  of  enumeration,  and  may  be  due  to  a  large  and  indefinite 
variety   of  causes.      In   advancing  the  claims   of    a  new  method  it  is 
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Chart  III. 


To  show  the  daily  variation  in  the  number  of  cysts  of  Entamceha  coli  per 
gramme  of  dried  stool.  The  figures  representing  the  ordinates  are  multiples  of 
one  thousand. 


necessary    to    show    that    such    errors     are     limited    to    a    reasonable 
amount,  and  the  following  wull  require  consideration  : — 

(1)  Errors  due  to  the  use  of  the  pipette. 

(2)  Errors  due  to  the  "  personal  factor." 

(3)  Errors  due  to  random  sampling. 


The  Bojjal  Society  of  Medicine  9 

(1)  Errors  due  to  the  Pipette.— It  is  of  course  well  known  that 
uniformity  in  the  delivery  of  a  definite  volume  of  liquid  from  a  capillary 
pipette  requires  close  attention  to  certain  details  of  technique.  Various 
forms  of  pipette  have  been  designed,  and  elaborate  methods  for  using 
them  have  been  employed,  which  enable  a  considerable  degree  of 
accuracy  to  be  attained.  Such  refinements  would,  however,  be  quite 
unnecessary  for  the  enumeration  of  cysts  in  stools,  where  the  experi- 
mental errors  due  to  other  factors  are  overwhelmingly  greater. 

In  order  to  determine  roughly  the  extent  of  the  error  which 
might  occur  in  the  delivery  of  20  c.mm.  of  an  emulsion  of  stool 
from  an  ordinary  capillary  pipette,  twenty  such  volumes  were 
expelled  in  succession  and  weighed  on  a  delicate  balance.  The 
average  weight  of  the  supposed  20  c.mm.  was  found  to  be 
1975  mg.,  and  the  maximum  errors  were  4  per  cent,  below,  and 
6  per  cent,  above,  this  figure.  Even,  however,  if  it  be  assumed  on 
these  data  that  the  error  in  the  delivery  is  not  likely  to  exceed  about 
5  per  cent.,  a  special  danger  suggested  itself  in  the  enumeration  of 
cysts  (or  other  objects)  in  stools.  Not  only  have  the  cysts  themselves 
a  high  specific  gravity,  but  they  may  adhere  to  or  become  entangled  in 
heavy  foreign  matter,  and  be  rapidly  carried  to  the  bottom  of  the 
emulsion.  It  was  therefore  considered  absolutely  necessary  to  determine 
whether  the  cyst-content  of  successive  20  c.mm.  volumes  of  the  same 
emulsion,  delivered  each  time  in  the  same  manner  and  with  precautions 
to  minimize  these  risks,  was  reasonably  constant.  The  following  table 
shows  that  the  method  is  sufficiently  reliable  in  this  respect,  provided 
that  at  least  two  counts  are  made.  All  the  preparations  were  made 
and  counted  by  the  same  j)erson,  and  various  strengths  of  emulsion 
(made  by  diluting  the  original  10  per  cent.)  were  used  in  the  test.  On 
comparing  the  results  given  under  the  same  number  it  will  be  seen  that 
the  influence  of  the  density  of  the  emulsion  is  negligible.  Occasionally 
a  considerable  difference  in  the  counts  may  occur  {vide  Table  II')  and 
in  such  cases  a  further  two  (or  more)  counts  should  be  made. 

(2)  Errors  due  to  the  Personal  Factor. — The  recognition  of  a  cyst  of 
Entamoeha  colt  in  an  emulsion  of  stool  is  by  no  means  always  possible 
under  a  low  magnification,  however  prolonged  the  scrutiny ;  and, 
moreover,  since  the  time  occupied  in  the  process  of  counting  must  be 
reasonably  limited,  it  is  highly  probable  that  a  number  of  cysts  will 
be  missed,  and  a  number  of  other  objects,  especially  starch  granules, 
will  be  mistaken  for  cysts.  Under  such  circumstances  it  was  obviously 
most    important  to    ascertain   the  extent  of    such  errors,  and   it  was 
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decided  to  compare  the  figures  obtained  by  two  observers  in  the 
enumeration  of  the  cysts  in  the  same  preparation,  and  to  verify  the 
results  by  examining  the  whole  of  the  specimen  with  a  high  power. 
The  errors  arising  from  this  cause  could  of  course  be  considerably 
reduced  by  using  a  dilute  emulsion,  and  by  spending  a  long  time  over 
the  enumeration,  but  the  main  purpose  of  the  method  would  thereby 
be  defeated.  The  following  tests  were  therefore  made  with  emulsions 
whose  density  was  the  maximum  permissible,  and  the  counting  was 
oarried  out  as  rapidly  as  possible.  It  should  be  mentioned  that  one  of 
the  observers  (A)  was  comparatively  inexperienced  in  the  use  of  a 
microscope,  and  the  method  can  be  used  by  a  beginner  after  a  few 
days'  practice.  With  the  exception  of  one  large  error  of  omission 
(12*3  per  cent.),  probably  due  to  too  rapid  counting,  the  results  in  the 
subjoined  table  indicate  that  an  allowance  of  5  per  cent,  would  cover 
the  error  due  to  the  personal  factor  in  the  case  of  the  two  observers.  I 
would  suggest  that  anyone  who  uses  the  method  should  certainly 
control  his  own  accuracy  by  a  few  preliminary  counts  made  both 
with  a  low  and  with  a  high  power. 

(3)  Errors  due  to  Bandotn  Sampling. — One  of  the  fundamental 
principles  which  determine  the  practical  value  of  a  method  of 
enumeration  is  the  facility  which  it  affords  of  counting  a  comparatively 
large  number  of  objects  in  a  reasonable  length  of  time,  and  wuth  a 
minimum  expenditure  of  labour.  The  present  method  was  specially 
devised  to  meet  these  requirements  as  far  as  possible,  and  it  is  only 
necessary  to  refer  to  the  tables  to  show  that  a  large  number  of 
Entamceha  coli  cysts  can  be  readily  and  accurately  counted  by  its 
means.  I  am  not  acquainted  with  any  other  method  which  is  so 
suitable  for  the  purpose  of  counting,  with  a  low  power,  organisms 
which  are  liable  to  occur  in  scanty  numbers.  On  the  one  hand,  the 
usual  forms  of  counting  chamber  designed  for  blood-counts  are  much 
too  small,  while  the  Sedgwick-Eafter  counting  chamber,  which  has 
been  used  for  the  enumeration  of  protozoa  in  water,  is  too  large. 
The  dimensions  of  the  chamber  in  the  present  method  are  so  limited, 
and  the  width  of  the  columns  on  the  ruled  slide  is  so  arranged,  that  a 
sufficient  number  of  cysts  can,  in  an  average  sample,  be  counted  in  from 
two  to  four  preparations.  In  very  scanty  infections  it  is  of  course 
practically  impossible  to  count  as  many  cysts  as  is  desirable,  unless 
some  method  of  concentration  is  employed.  The  method  is  not 
intended  to  be  used  for  organisms  or  cells  whose  differentiation  with 
a  low  power  is  a  slow  and  uncertain    process,    nor  for  those    whose 
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numbers  are  sufficiently  large  to  enable  an  adequate  count  to  be  made 
in  a  small  chamber.  For  example,  the  cysts  of  Entam<fba  histolytica 
and  Lamhlia  are  best  counted  with  a  high  power  in  the  protozoometer. 


Table   II. — Number  of   Entamoeba  coli  Cysts   in   Successive   20  cubic  millimetre 
Volumes  of  the  same  Emulsion  of  Stool. 


10  PER  CENT.  EMVLSIO.V 

•2-5   PKR  CENT. 

EMULSION- 

Xumbei-  of  emulsion- 

1                 1 

2 

3 

4 

i.          6 

7 

7            8      ! 

10 

11 

Successive    counts     (1) 
„         (2) 

284     246 

287      244 

521 
502 

414* 
323 

54 

48 

37* 

48 

50*    46 
64      41 

43 

35 

46     29 
41      27 

111 

121 

162 
154 

5   PER   CENT.    EMULSION". 


Number  of  emulsion— 

- 

- 

2 

:^ 

i 

5 

6 

7 

7 

8 

9 

Successive   counts     (1) 
(2) 

281 
251 

302 
266 

286 
304 

222 

187 

101 
103 

103 
95 

117 
125 

82 
77 

81 
79 

77 
91 

54 
46 

43* 
68 

40 
42 

Table  III.— Comparison  of  the  Counts  of  Entamceha  coli  Cysts  in  the  same 
Preparation  made  by  Two  different  Observers. 


1  IBSERVER    A 

Ob-servkr  B 

Nmiilj'T 

of 

emulsion 

o  i)er  cent. 

Observer 

A 
counted 

Observer 

B 
counted 

Actual 
number 
of  cysts 

A.lde.i 

(4) 

Missed 
(-) 

Error 

Per- 

can tape 

error 

Added 
(+) 

Missed 
(-) 

Error 

Per. 

(•(■nt«Ke 
erroi 

1 

147 

142 

144 

8 

5 

+  3 

+  2-1 

4 

6 

-2 

-1-4 

2 

149 

129 

147 

19 

17 

+  2 

+  1-4 

7 

25 

-18 

-12-3 

3 

325 

320 

320 

13 

8 

+  5 

+  19 

18 

18 

0 

0 

4 

407 

382 

390 

33 

16 

+  17 

+  4-4 

17 

25 

-8 

-20 

5 

126 

133 

130 

5 

9 

-4 

-30 

6 

3 

+  3 

+  2-3 

6 

133 

132 

137 

4 

8 

-4 

-3-0 

2 
54 

7 

—  5 

-3-7 

Total  ... 

1,287 

1,238 

1,268 

82 

03 

+  19 

+  1-5 

84 

-30 

-2-4 
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Statistical  Evidence  in  suppoet  of  "  Concentration  Methods  " 
FOR  THE  Diagnosis  op  Protozoal  Cysts  in  Stools. 

Some  time  ago  I  suggested  that  the  search  for  protozoal  cysts 
in  stools  would  be  facilitated  if  an  emulsion  of  the  stool  were 
concentrated  by  repeated  centrifuging,  with  or  without  the  addition 
of  ether,  before  examination.  An  opportunity  now  presented  itself  of 
finding  out  whether  concentration  could  be  effected  with  sufficient 
quantitative  accuracy  to  allow  the  enumeration  of  cysts  in  a  concentrate 
to  replace  a  count  of  the  original  emulsion,  the  advantage  being  that  a 
larger  number  of  cysts  could  then  be  counted  in  a  given  time.  The 
concentration  process  has  already  been  used  for  various  enumerative 
purposes,  such  as  that  of  leucocytes  in  milk,  Filaria  embrj^os  in  blood 
and  urine,  &c.,  but  in  the  case  of  stools  it  is  necessary  in  the  first  place 
to  determine  whether  the  loss  of  cysts  on  centrifuging  can  be  accurately 
controlled.  The  few  definite  data  which  I  have  been  able  to  collect 
indicate  that  the  concentration  can  be  carried  out  with  an  inappreciable 
loss  of  cysts,  and  at  the  same  time  lend  support  to  the  value  of  the 
centrifuging  for  diagnosis.  The  concentration  must  always  be  carried 
out  in  precisely  the  same  way,  while  still  maintaining  a  degree  of 
maximum  efficiency,  and  a  large  number  of  counts  and  experiments 
was  necessary  in  testing  the  influence  of  such  factors  as  variations  in 
the  rate  and  time  of  centrifuging,  strength  of  emulsion,  Szc,  before  the 
following  was  adopted  as  the  best  method  : — 

Preparation  of  Concentrates  for  Enumerative  Purposes. — Ten  c.c. 
of  a  10  per  cent,  aqueous  emulsion  of  the  stool  are  placed  in  a 
graduated  centrifuge  tube,  of  about  15  c.c.  capacity,  and  centrifuged 
at  1,200  revolutions  per  minute  for  two  minutes.  The  upper  7'5  c.c. 
(approximately)  of  the  liquid  is  poured  off  (not  pipetted  off),  the  volume 
is  made  up  to  10  c.c.  again  with  water,  and  the  mixture  well  shaken. 
This  process  is  repeated  twice  (i.e.,  three  times  in  all),  and  the  deposit 
is  finally  made  up  to  2"5  c.c.  The  cysts  in  such  a  concentrate,  which 
is  the  equivalent  of  a  40  per  cent,  emulsion,  can  usually  be  readily 
counted,  and  since  the  maximum  density  permissible  in  the  case  of  an 
original  emulsion  is  5  per  cent.,  eight  times  as  many  cysts  can  now 
be  counted  in  the  same  time.  As  a  matter  of  fact  the  cysts  can  be 
easily  recognized  for  diagnostic  purposes  (but  not  accurately  counted)  in 
a  concentrate  which  is  from  twelve  to  twenty  times  the  strength  of  the 
original  emulsion. 
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The  available  data  {vide  Table  IV)  are  admittedly  too  scanty  to 
justify  a  claim  that  the  concentrates  could  be  used  for  enumerative 
purposes.  There  is,  however,  a  noticeable  uniformity  in  the  case 
of  concentrates  prepared  from  the  same  emulsion  on  the  same  day, 
and  further  counts  would  doubtless  show  the  cause  of  the  discrepancies 
in  those  prepared  on  different  days.  The  most  interesting  point  is 
that  the  average  loss  of  cysts  in  thirteen  concentrates  is  only  2"8 
per  cent. 


Table  IV.— To  show  the  Effect  of  Concentration  on  the  Entamoeba  coli 
Cyst-content  Count  in  Stools. 


Original  Emulsion 

Concentrates 

Number 

of 
emulsion 

Cysts  per  gramme  of 
stool 

Number  of  cyst 

s  counted 

Cystii 

per  gramme 

of  stool 

Percentage 

1                   2 

3 

4 

gain  or 
loss 

1 

271,300 

351           331 

348 

336 

239,279 

-10-9 

2 

197,000 

319           336 ' 

— 

— 

204,687 

^3-9 

3 

53,343 

152           176 

190 

58,910 

+  14-4 

4 

82,863 

293           294 

307 

272 

82,2.32 

-0-8 

Total  ... 

601,703 

585,108 

-2S 

Kate  OF  Degeneration  of  Entamoeba  coli  Cysts  in  Stools. 

It  was  occasionally  found  impossible  to  make  a  sufficient  number 
of  consecutive  counts  on  the  same  day  as  that  on  which  the  emulsion 
was  prepared,  and  it  was  desirable  to  know  whether  the  counting 
could  be  completed  on  the  following  day.  Four  preparations,  each  of 
20  c.mm.,  were  therefore  made  (from  different  emulsions),  the  specimens 
sealed  with  vaseline  and  kept  at  room  temperature,  and  the  cysts  in 
them  counted  on  the  first  day,  and  at  subsequent  intervals,  with  the 
results  shown  in  Table  V  (see  p.  14). 

The  rate  of  degeneration  thus  varies  considerably  in  different  cases, 
and  it  was  noticed  to  be  most  rapid  in  the  case  of  enmlsions  made 
from  soft  stools,  in  which  the  presence  of  a  large  number  of  early, 
thin-walled,  and  less  resistant  cysts,  was  observed.  The  results  clearly 
show  that  the  counting  must  be  carried  out  without  undue  delay,  and 
AU — 16 
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thev  also  indicate  that  it  is  advisable  to  examine  stools  for  diagnosis 
as  fresh  as  possible. 


Specimen 

No.  1 

Specimen 

No.  -2 

.SlECIMtN 

No.  3 

Specimen 

No.  4 

TOT.^L 

Number 

of 

cysts 

Per- 
centage 
loss 

Number 

of 

cysts 

Per- 
centage 
loss 

Number 

of 

cysts 

Per- 
centage 
loss 

Number 

of 

cysts 

Per- 
centage 
loss 

Number 

of 

cysts 

Per- 

centage 

loss 

Initial     count 

50 

— 

43 

— 

68 

— 

103 

— 

264 

— 

After    twentv- 

42 

16 

38 

12 

31 

54 

56 

46 

167 

37 

four  hours 
After  two  days 

37 

26 

37 

14 

26 

62 

45 

56 

145 

45 

After  five  days 

•29 

i2 

30 

30 

21 

70 

39 

62 

119 

55 

After  ten  days 

22 

56 

20 

54 

16 

76 

35 

66 

93 

65 

C  ON  CLr  SIGNS. 

The  data  presented  in  the  foregoing  pages  are  considered  to  furnish 
sufficient  evidence  that  the  method  which  I  have  described,  for  counting 
Entamceha  coli  cysts  in  stools  with  a  low  power,  is  eminently  suitable 
for  the  purpose.  As  is  so  frequently  the  case  in  enumerative  studies, 
the  actual  results  of  the  counting  scarcely  appear  to  repay  the  labour 
involved  in  the  experiments,  but  it  is  at  least  desirable  that  one  should 
be  able  to  express  mathematically  the  intensity  of  an  infection  and  the 
variations  to  which  it  is  subject.  It  has  been  shown  that  the  method 
can  be  used  for  the  enumeration  of  an  object  which  frequently  occurs  in 
scanty  numbers  and  under  difficult  conditions  of  observation,  and  it  can 
reasonably  be  assumed  that  it  could  also  be  used  for  other  organisms  or 
cells  under  similar  circumstances. 
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DISCUSSION    ON    THE    PRESENT    POSITION    OF 
SPINAL    ANAESTHESIA.' 

Dr.  Felix  Rood. 

Spinal  anaesthesia  has  now  been  used  in  this  country  with  increasing 
frequency  for  the  last  ten  or  twelve  years.  In  spite  of  considerable 
opposition  it  has  attained  a  position  as  one  of  the  recognized  agents  for 
producing  anaesthesia.  A  large  number  of  cases  have  been  collected  by 
various  observers  and  I  think  w^e  may  hope  that  the  time  has  now  been 
reached  when  a  comparison  of  experiences  may  be  of  considerable  use 
to  us  all  in  deciding  the  exact  type  of  case  in  which  this  form  of 
anaesthesia  is  most  valuable. 

It  is  not  my  intention  in  opening  this  discussion  to  enter  into  the 
technique  of  .spinal  anaesthesia,  which  is  now  very  well  known,  but 
rather  to  speak  of  my  own  experiences  of  its  use  in  a  considerable 
number  of  cases. 

I  have  always  used  stovaine,  except  in  about  250  cases  in  which 
novocain  was  employed.  After  this  trial  I  gave  it  up,  because  although 
novocain  produces  perfect  anaesthesia  it  does  not  produce  a  muscular 
relaxation  equal  to  that  produced  by  stovaine. 

A  5  per  cent,  solution  of  stovaine,  the  density  of  which  was  increased 
by  the  addition  of  5  per  cent,  of  dextrose,  was  used  in  most  cases. 
As  this  solution  is  heavier  than  the  cerebro-spinal  fluid  the  position  and 
extent  of    the  ansesthesia  obtained   with  it  can    be    regulated  by   the 

'  At  a  meeting  of  the  Sectiou,  held  December  G,  191H. 
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position  of  the  patient  during  the  injection.  There  is  no  doubt  that 
although  the  stovaine-dextrose  solution  is  diffusible  its  inovements  are 
controlled  by  gravity  for  a  few  minutes  after  injection.  For  instance,  if 
a  patient  is  placed  upon  his  right  side  with  his  pelvis  slightly  raised  so 
that  there  is  a  good  steep  slope  from  the  third  lumbar  vertebra  down 
to  the  mid-dorsal  region,  and  the  injection  is  made  between  the  second 
and  third  lumbar  vertebrae,  this  fluid  will  sink  downwards  in  the  spinal 
canal  to  the  mid-dorsal  region,  producing  an  anaesthesia  of  the  right 
half  of  the  body  before  producing  any  effect  upon  the  left  side,  and 
moreover  if  the  patient  is  kept  in  this  position  for  some  few  minutes 
before  being  turned  on  to  his  back,  the  anaesthesia  will  be  more 
complete  on  the  right  side,  that  is  to  say,  it  will  extend  higher  on  the 
right  side  than  on  the  left  and  it  will  last  longer  on  the  right  side ; 
muscular  power  will  return  first  on  the  left  side  and  the  patient  will  be 
able  to  move  his  left  leg  before  he  moves  his  right  leg. 

If  immediately  the  stovaine  has  flowed  to  the  mid-dorsal  level  the 
patient  is  turned  upon  his  back  it  will  flow  across  the  mid-line  and 
there  will  be  practically  no  difference  between  its  effects  upon  both 
sides  of  the  body.  Or  again  if  the  injection  is  given  with  the  patient  in 
the  sitting  posture  the  stovaine-dextrose  solution  will  sink  downwards 
in. the  theca  and  produce  an  anaesthesia  which  is  more  or  less  limited  to 
the  sacral  plexus. 

For  young  children  I  found  that  a  dextrin-stovaine  solution  is  less 
diffusible  and  consequently  the  upper  limit  of  the  anaesthesia  and 
muscular  paralysis  was  more  sharply  defined,  which  is  naturally  a  great 
advantage,  as  in  the  short  spinal  cords  of  young  children  the  vital 
centres  are  not  far  removed  from  those  parts  of  the  cord  in  which  it  is 
necessary  to  produce  anaesthesia. 

In  a  few  hundred  cases  a  solution  of  stovaine  in  saline  was  employed. 
It  was  found  that  irrespective  of  the  position  of  the  patient  the  stovaine 
diffused  about  10  in.  upwards  from  the  point  of  injection  and  equally  on 
both  sides  of  the  body.  With  this  solution  it  was  impossible  to  limit  its 
action  or  to  increase  it  beyond  this  point  except  by  increasing  the  dose 
and  then  only  very  slightly.  The  anaesthesia  produced  by  the  saline- 
stovaine  solution  was  found  to  be  more  transient  than  in  those  cases  in 
which  the  denser  solution  was  used  and  it  was  generally  found  necessary 
to  employ  almost  double  the  dose  of  stovaine  to  produce  equally  long 
anaesthesia. 

It  might  at  this  point  be  appropriate  to  say  a  few  words  in  regard 
to  the  position  of  the  patient  after  the  introduction  of  the  stovaine. 
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I  have  already  remarked  that  the  dextrose  and  dextrin-stovaine  solutions 
are  mobile  in  the  cerebro-spinal  fluid  for  a  few  minutes  after  injection, 
but  only  for  a  few  minutes,  and  we  have  never  found  it  possible  after 
about  five  minutes  to  increase  the  height  of  the  anesthesia  even  by  very 
considerable  elevation  of  the  pelvis;  that  is  to  say,  I  think  that  the 
stovaine  becomes  fixed  in  from  three  to  five  minutes.  It  follows  from 
this  that  the  patient's  head  and  the  cervical  region  of  the  cord  must 
be  kept  raised  during  the  injection  and  for  the  first  few  minutes 
afterwards. 

In  the  early  days  of  the  use  of  spinal  anaesthesia  we  were  very 
careful  to  keep  the  head  and  shoulders  of  the  patient  raised  not  only 
during  the  injection  but  throughout  the  operation  and  even  in  bed 
afterwards.  This  posture  increased  that  tendency  to  syncope  which 
is  not  at  all  uncommon.  Latterly  after  a  few  minutes  the  patients 
have  been  allowed  to  lie  quite  flat  and  we  have  found  that  this  fall 
of  blood-pressure  has  been  much  less  common  and  there  have  been  no 
cases  in  which  the  stovaine  has  risen  to  a  dangerous  level. 

Similarly  in  regard  to  the  use  of  the  Trendelenburg  position  it  does 
not  appear  to  be  material  whether  the  light  or  heavy  solution  is  used. 
Generally  I  have  employed  the  heavy  solution  as  I  found  that  the 
analgesia  lasted  longer  with  a  smaller  dose  of  stovaine. 

When  spinal  aneesthesia  was  first  employed  the  great  merit  claimed 
for  it  was  that  it  did  away  with  the  necessity  for  general  anaesthesia. 
But  I  think  that  as  time  has  passed  and  experience  been  gained  that 
opinion  has  been  very  much  modified,  so  much  so  that  all  who  have  had 
any  experience  with  this  form  of  anaesthesia  are  agreed  that  the  one 
great  disadvantage  of  stovaine  is  that  the  conscious  patient — the  patient 
present  at  his  own  operation — outweighs  many  of  the  advantages  of 
spinal  anaesthesia,  and  nowadays  it  is  rarely  employed  without  either 
some  modification  of  the  far-famed  "twilight  sleep"  or  a  little  general 
anaesthetic.  There  is  no  doubt  that  a  long  operation  in  the  Trendelenburg 
position  or  an  operation  on  the  rectum  such  as  a  combined  abdominal 
perineal,  or  a  Kraske's  excision  are  ordeals  which  few  patients  can  face 
even  if  it  were  to  their  advantage  to  do  so. 

Speaking  generally,  for  severe  operations  the  method  which  has 
been  employed  has  been  to  produce  anaesthesia  with  ether,  then  to 
inject  the  stovaine,  discontinue  the  ether  for  a  time  and  then  just 
to  give  a  whiff  to  keep  the  patient  unconscious. 

For  operations  of  a  less  severe  type  such  as  hernia  or  appendectomy, 
scopolamine  and  morphine  are  administered  in  the  ward  approximately 
M — la 
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an  hour  before  the  operation.  The  spinal  injection  is  then  given  in  the 
anaesthetic  room  before  the  patient  reaches  the  operating  table. 

In  this  connexion  I  should  like  to  mention  a  method  for  increasing 
the  effect  of  scopolamine  and  morphine  which  was  shown  to  me  recently 
by  Mr.  Cole  and  which  I  have  used  since  with  very  great  success. 
After  the  administration  of  the  scopolamine  and  morphine  the  patient's 
ears  are  plugged  with  cotton  wool  and  the  eyes  covered  with  a  bandage 
so  as  to  more  or  less  shut  out  the  stimuli  of  light  and  sound.  The 
increased  effect  of  the  scopolamine  and  morphine  is  most  surprising  and 
many  patients  who  have  been  treated  in  this  way  although  they  have 
been  lifted  from  the  bed  and  carried  upstairs,  given  an  injection  of 
stovaine  and  then  been  operated  upon,  have  never  known  that  they 
have  left  their  room. 

One  of  the  results  which  we  may  hope  to  attain  by  a  discussion 
of  this  sort  is  some  idea  of  the  safety  of  spinal  as  compared  with  other 
methods  of  producing  anaesthesia,  which  is  a  very  important  point  as, 
after  all  has  been  said,  many  of  the  indications  for  its  use  are  relative 
and  not  absolute.  Speaking  from  my  own  personal  experience  of  about 
8,000  cases  I  have  had  two  deaths ;  one  was  a  case  of  obstruction  of 
the  small  intestine  ;  the  patient  was  very  collapsed,  there  was  profuse 
votniting,  and  after  the  injection  a  flood  of  stercoraceous  material 
escaped  from  the  mouth.  The  patient  was  apparently  asphyxiated. 
The  respiratory  passages  were  found  to  be  full  of  vomited  matter  at  the 
post-mortem. 

The  second  case  was  that  of  a  child  of  four  years,  more  or  less 
moribund,  suffering  from  a  gangrenous  intussusception.  Death  occurred 
during  the  operation  from  circulatory  failure  and  not  apparently  from  any 
interference  with  the  respiration,  which  continued  for  a  short  time  after 
any  sign  of  cardiac  activity  could  be  observed.  Apparently  the  fall  of 
blood-pressure  caused  by  the  stovaine,  added  to  the  shock  already 
present,  was  sufficient  to  cause  death.  I  think  that  in  the  light  of 
further  experience  these  were  both  instances  of  a  mistaken  choice  of 
anaesthetic. 

The  above  records  include  patients  of  all  ages,  from  a  few  hours  up 
to  80  years.  The  results  obtained  with  young  children  were  very 
satisfactory.  Once  the  injection  was  given  they  generally  passed  into 
a  somnolent  condition  and  appeared  to  be  in  no  way  disturbed  by  the 
subsequent  proceedings.  The  youngest  infants  were  new-born  babies, 
suffering  from  imperforate  anus  and  hernia  into  the  umbilical  cord. 
It  is  interesting  to  note   that  a  relatively  larger  dose  of  stovaine    is 
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required  in  infants  than  in  adults  to  produce  satisfactory  aneesthesia. 
A  dose  of  '2-5  cgr.  of  stovaine  is  required  for  the  smallest  babies  and 
more  for  children  of  one  or  two  years.  Advanced  age  does  not  appear 
to  be  a  contra-indication,  and  many  of  the  patients  included  in  this 
series  were  between  70  and  80  years.  Elderly  people  are  perhaps  a 
little  more  liable  to  syncope  if  the  anaesthesia  reaches  a  high  level. 
Although  these  were  the  only  deaths  I  do  not,  of  course,  mean  to  say 
that  there  have  been  no  complications.  Those  met  with  during  the 
course  of  the  anaesthesia  have  been  three  in  number : — 

(1)  Interference  with  the  respiration,  owing  to  the  stovaine  reaching 
too  high  a  level. 

(2)  Complications  due  to  fall  of  general  blood-pressure,  syncope,  &c. 

(3)  Vomiting. 

Difficulties  due  to  the  stovaine  leaching  too  high  a  level  have  been 
very  rare,  generally  occurring  in  children  where  the  margin  of  safety  is 
so  much  less,  or  the  patients  have  been  fixed  in  some  form  of  splint, 
or  were  in  such  pain  that  it  was  difficult  to  get  a  proper  position  of  the 
spine  before  injection.  Usually  this  complication  was  quickly  relieved 
by  a  little  oxygen.  Two  patients  did  definitely  and  progressively  stop 
breathing  as  the  stovaine  ascended.  One  most  instructive  incident 
occurred.  The  patient  was  a  poor  frail  little  boy  who  looked  as  if  all 
his  vitality  had  been  sapped  by  the  long  strain  of  a  suppurating 
tubercular  hip.  In  spite  of  his  condition,  amputation  through  the 
hip-joint  was  decided  upon.  Great  difficulty  was  experienced  in  getting 
the  child  into  a  proper  position  for  the  injection.  The  pain  in  his  hip 
at  the  slightest  movement  as  well  as  the  rigid  way  in  which  he  held 
himself,  both  combined  to  make  the  operation  extremely  difficult.  The 
injection  was  complicated  by  something  in  the  nature  of  a  struggle,  and 
the  stovaine  undoubtedly  reached  too  high  a  level.  The  immediate 
relief  of  pain  following  the  injection  was  most  striking.  Shortly  after 
the  commencement  of  the  operation  the  intercostal  muscles  became 
paralysed ;  then  very  shortly  afterwards  the  diaphragm  also — the  child 
became  intensely  pale,  lost  consciousness  and  ceased  to  breathe.  Very 
gentle  artificial  respiration,  by  pressure  with  the  hand  on  the  front  of 
the  chest,  was  performed,  oxygen  administered,  and  the  operation 
hurriedly  completed.  These  efforts  at  resuscitation  had  been  continued 
for  about  five  minutes,  when  suddenly  there  was  a  slight  movement  of 
some  of  the  muscles  attached  to  the  lower  jaw,  followed  immediately 
by  efforts  at  respiration  first  by  the  diaphragm,  next  by  the  intercostals. 
Then,  with  startling  rapidity,  the  child  completely  recovered.     Before 
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the  last  stitch  had  been  put  in,  the  httle  patient  said  that  he  had  been 
to  sleep.  No  shock  followed  the  operation  and  the  child  made  an 
nnintermpted  recovery. 

The  majorit}"  of  difficulties  met  with  were  due  to  a  fall  of  blood- 
pressure,  which  varied  from  a  slight  pallor  to  a  severe  syncopal  attack, 
with  loss  of  consciousness  and  disappearance  of  the  radial  pulse.  This 
complication  was  much  more  common  in  the  earlier  cases,  before  we 
realized  that  it  was  not  necessary  to  keep  the  head  and  shoulders  raised 
continuously.  Only  three  patients  stopped  breathing  from  syncope. 
The  sequence  of  events  was  the  same  in  each  case — sudden  pallor,  loss 
of  consciousness,  a  few  gasping  breaths,  then  cessation  of  respiration. 
These  cases  also  occurred  in  the  earlier  days,  when  the  patients  were 
propped  up.  As  we  did  not  like  to  lower  the  head  in  order  to  treat  this 
condition  we  raised  the  legs  and  pressed  upon  the  abdomen.  Eecovery 
in  each  case  was  as  sudden  as  the  onset,  one  patient  again  remarking 
that  he  had  been  to  sleep.  A  certain  amount  of  pallor  and  fall  of  the 
general  blood-pressure  occurred  in  about  30  per  cent,  of  the  earlier 
cases,  but  since  the  adoption  of  the  recumbent  position  it  has  been 
much  less  frequent. 

Vomiting  occurring  during  the  operation,  seems  to  be  more  or  less 
dependent  upon  the  height  of  the  anaesthesia.  If  the  anaesthesia 
involved  the  dorsal  cord,  it  was  not  uncommon,  but  very  rare  if  the 
stovaine  affected  the  lumbar  and  sacral  plexuses  only. 

Without  entering  into  the  vexed  question  of  the  cause  of  the 
vomiting,  whether  it  is  subsequent  to  a  fall  of  blood-pressure  and  more 
or  less  mechanical  in  origin,  or  is  due  to  direct  absorption  of  the  drug, 
I  think  experience  has  shown  that  measures  directed  towards  raising 
the  general  blood-pressure  such  as  slight  Trendelenburg  position, 
elevation  of  the  legs  and  pressure  upon  the  abdomen  much  relieve 
this  symptom. 

Another  question  of  perhaps  hardly  less  importance  than  that  of 
immediate  safety  is  whether  spinal  is  more  prone  to  be  followed  by 
serious  and  unpleasant  sequelae  than  other  forms  of  anaesthesia.  This, 
of  course,  could  only  be  answered  by  time.  I  think  that  the  length 
of  our  experience  now  justifies  the  expression  of  certain  impressions 
and  some  definite  statements  being  made  upon  this  point. 

Headache,  vomiting  and  pulmonary  complications  have  occasionally 
followed  the  administration  of  stovaine.  Headache  was  not  very 
common  and  then  slight,  but  sometimes  undoubtedly  it  was  severe. 
My   impression    is    that    the    headache  was   more  common   when  the 
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patients  were  conscious  during  the  operation,  that  is,  before  a  general 
anaesthetic  or  scopolamine  and  morphia  were  used  in  combination 
with  the  stovaine.  It  also  seems  that  if  the  patients  were  handled 
very  gently  after  the  operation  and  not  jolted  or  shaken  on  the  way 
back  to  bed,  kept  quiet  afterwards  and  not  allowed  to  talk,  they  were 
less  liable  to  this  symptom.  One  or  two  cases  of  severe  headache  were 
almost  instantly  relieved  by  lumbar  puncture,  and  the  withdrawal  of 
about  20  c.c.  of  cerebro-spinal  fluid,  although  this  fluid  did  not  appear 
to  be  under  any  abnormal  tension.  Post-anaesthetic  vomiting,  following 
stovaine,  was  very  rare,  and  not  prolonged  in  the  few  cases  in  which  it 
did  occur. 

I  think  that  there  is  evidence  to  show  that  spinal  is  much  less 
frequently  followed  by  pulmonary  complications  than  any  other  method 
of  anaesthesia.  I  have  seen  bronchitis  and  pneumonia  both  follow  its 
use,  as  I  have  also  seen  these  two  complications  follow  after  the  use 
of  local  anaesthesia,  and  we  must  not  forget  that  these  are  occasional 
complications  in  case  of  accidents,  such  as  fractures,  where  no 
anaesthetic  at  all  has  ever  been  administered.  It  seems  to  me  that 
respiratory  complications  under  stovaine  depended  more  upon  the 
pathological  conditions  present,  the  condition  of  the  patient  and  the 
type  of  operation  performed. 

Acute  septic  conditions,  such  as  appendicitis  and  osteomyelitis,  were 
generally  present  in  those  cases  in  which  pneumonia  followed  the  use 
of  stovaine.  Occasionally,  there  were  pulmonary  complications  after 
operations  upon  the  upper  abdomen,  which  I  presume  were  due  to  a 
reflex  rigidity  of  the  chest  and  insuflicient  expansion  of  the  lungs, 
consequent  upon  the  position  of  the  abdominal  incision. 

One  of  the  difficulties  with  which  the  pioneers  of  stovaine  anai'sthesia 
had  to  contend  was  the  suggestion  that  permanent  muscular  paralysis 
might  follow  its  use ;  and  from  time  to  time,  cases  in  which  there  was 
some  form  of  muscular  paresis,  loss  of  sphincter  control,  permanent 
anaesthesia  and  even  complete  paraplegia  have  been  reported.  I  have 
been  able  to  collect  in  all  about  10,000  cases,  of  which  I  have  actual 
personal  knowledge.  These  include  400  cases  which  were  done  by  the 
late  Mr.  A.  E.  Barker,  which  have  not  been  published,  but  the  records 
of  which  he  gave  to  me,  about  1,500  or  1,(300  cases  done  at  hospitals 
by  the  resident  ofiicers  and  about  8,000  done  by  myself.  In  not  one  of 
these  cases  has  there  been  any  permanent  paralysis  of  muscles,  or 
abolition  of  sensation,  or  any  trophic  lesions,  with  the  exception  of  three 
cases  of  paralysis  of  the  external  rectus  muscle  of  the  eyeball,  producing 


8  Rood:    The  Present  Position  of  Spinal  Anaesthesia 

diplopia,  which  lasted  about  three  weeks.  Many  of  these  cases  were 
done  by  people  with  no  special  skill,  but  the  same  technique  was  more 
or  less  followed  in  all  cases,  so  that  I  cannot  help  feeling  that  those 
cases  of  permanent  after-effects  which  are  reported  occasionally  may 
be  due  to  some  error  of  technique.  As  far  as  I  can  gather,  these  per- 
manent palsies  have  been  more  frequent  when  the  puncture  has  been 
made  very  low  down — viz.,  between  the  third  and  fourth  lumbar 
vertebrae.  Personally,  I  have  generally  made  the  injection  between  the 
eleventh  and  twelfth  dorsal.  It  is  generally  easier,  and  if,  directly  the 
needle  has  passed  through  the  supraspinous  and  interspinous  ligaments, 
the  stylet  is  removed  and  it  is  pushed  on  gently,  it  is  difficult  to  see 
how  the  cord  can  be  damaged,  as  directly  the  meninges  are  entered 
cerebro-spinal  fluid  appears,  and,  moreover,  the  peculiar  sensation 
imparted  to  the  fingers,  as  the  meninges  are  punctured,  is  quite 
characteristic,  much  resembling  the  puncture  of  tense  tissue  paper. 

It  appears  to  me  that  the  value  of  spinal  anaesthesia  is  not,  as  I 
have  previously  remarked,  that  it  abolishes  the  general  anaesthetic. 
There  are  a  few  cases  in  which  spinal  anaesthesia  presents  great 
advantages  over  any  form  of  general  anaesthetic,  such  as  in  amputation 
for  diabetic  gangrene  and  for  operations  of  emergency,  v/hich  cannot  be 
done  under  local  anaesthesia  in  patients  suffering  from  acute  respiratory 
diseases.  I  have  found  spinal  anaesthesia  of  special  value  for  patients 
suffering  from  acute  or  chronic  septic  conditions  with  considerable 
toxaemia,  such  as  acute  appendicitis  or  osteomyelitis.  Operations  upon 
these  cases  are  notoriously  liable  to  be  followed  by  disturbances  of 
metabolism,  leading  to  a  general  acid  intoxication,  and  also  to  pul- 
monary complications.  I  think  that  the  general  opinion  of  those  who 
have  used  spinal  anaesthesia  to  any  extent  is  that  the  results  are  on  the 
whole  better  if  general  anaesthesia  is  not  employed.  Of  course,  as 
acidosis  is  already  present  in  many  of  these  patients  before  operation, 
and  as  the  symptoms  of  acid  intoxication  following  chloroform  or  ether 
(only  very  rarely  after  ether)  are  much  the  same  as  those  pro- 
duced by  septic  absorption,  it  is  only  possible  to  express  a  general 
impression  of  the  value  of  stovaine  in  these  conditions,  after  the 
experience  of  a  considerable  series.  This  is  one  of  the  points 
upon  which  we  should  much  appreciate  the  opinion  of  our  surgical 
friends. 

But,  undoubtedly,  the  great  value  of  spinal  anaesthesia  is  that 
it  either  abolishes  or  very  much  reduces  the  amount  of  shock 
associated  with  long  surgical  operations.     This  method  of  anaesthesia 
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has  been  used  nowada^-s  extensively  for  many  operations  which  are 
notoriously  associated  with  shock,  such  as  Wertheim's  operation  and 
various  procedures  for  the  removal  of  the  rectum,  and  there  seems  to  be 
a  general  consensus  of  opinion  that  the  results  in  these  cases  have  been 
much  improved.  Similarly,  I  consider  that  the  more  severe  opera- 
tions in  young  children,  such  as  excisions  and  amputations,  especially 
at  the  hip-joint,  are  much  less  formidable  under  spinal  anscsthesia. 

Lastly,  stovaine  produces  absolute  muscular  relaxation.  This,  of 
course,  much  facilitates  the  performance  of  many  operations,  and 
renders  long  continued  and  forcible  retraction  unnecessary.  It  is 
hardly  overstating  the  case  to  say  that  there  are  some  operations,  such  as 
the  radical  cure  of  a  large  and  irreducible  hernia  in  a  fat  and  muscular 
subject,  which  would  be  barely  possible  without  its  use.  The  slightest 
muscular  rigidity  makes  the  operation  of  prostatectomy  very  difficult. 
The  complete  muscular  relaxation  of  spinal  ana?sthesia  renders  such 
great  assistance  that  this  operation  is  not  often  undertaken  nowadays 
without  its  aid.  Further,  the  amount  of  general  anaesthetic  necessary 
to  produce  muscular  relaxation  is  very  different  to  the  amount  necessary 
to  produce  loss  of  consciousness,  so  that  by  means  of  stovaine  it  is  pos- 
sible with  a  minimum  of  general  anaesthetic  to  produce  narcosis  and 
complete  muscular  relaxation.  Perhaps  almost  more  important  than 
the  indications  for  the  use  of  spinal  anaesthesia  are  the  contra- 
indications against  its  use. 

These  may  be  very  shortly  summed  up  if  we  say  that  spinal 
anaesthesia  should  never  be  administered  to  patients  who  are  likely,  from 
their  condition,  to  be  seriously  affected  by  the  fall  of  blood-pressure, 
which  is  so  often  associated  with  the  use  of  stovaine.  I  believe  that  the 
experience  of  most  operators  in  the  military  hospitals  in  France  has 
been  in  accord  with  our  experience  in  the  civil  hospitals  at  home ;  that 
spinal  anaesthesia  is  absolutely  dangerous  for  patients  suffering  from 
profound  shock,  and  I  believe  that  in  most  cases,  after  a  short  trial,  it 
was  given  up.  Of  course,  in  the  base  hospitals,  there  has  been  more 
scope  for  its  use,  as  the  conditions  more  or  less  approximate  to  those  of 
civil  hospitals,  and  severe  operations  are  undertaken  upon  patients  who 
are  in  comparatively  good  condition  at  the  time.  Therefore,  it  seems  to 
me  that  it  should  be  clearly  emphasized  that  spinal  ana-sthesia  protects 
patients  from  the  onset  of  shock  due  to  severe  and  prolonged  surgical 
procedures,  but  should  never  be  administered  to  patients  who  are 
suffering  from  shock  at  the  time. 

The  impression  that  spinal  anaesthesia  is  a  substitute  where  the 
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patient  is  supposed  to  be  too  ill  to  stand  a  general  anaesthetic  has  been 
responsible  for  many  of  the  reported  fatalities.  It  is  difficult  to 
generalize  as  to  the  value  of  spinal  anaesthesia  in  heart  disease — in 
mitral  disease  with  much  pulmonary  congestion  it  is  sometimes  very 
useful,  but  certainly  never  in  aortic  disease,  or  in  any  other  cardiac  or 
vascular  condition  in  which  the  patients  are  prone  to  syncope.  A 
problem  which  has  often  to  be  decided  is  whether  the  dangers  associated 
with  an  immediate  fall  of  blood-pressure  outweigh  the  benefit  to  be 
obtained  from  stovaine.  This  is  especially  the  case  in  acute  abdominal 
surgery.  Here  the  advantages  of  stovaine  are  well  known ;  the 
muscular  relaxation,  the  ease  with  which  the  whole  abdomen  can  be 
explored  and  the  consequent  shortening  of  the  operation,  and  the 
diminution  of  the  shock,  which  is  so  often  associated  with  manipulation 
of  the  intestines.  But  if  the  patient  is  much  shocked  and  almost  in 
extremis  from  long-continued  obstruction,  stovaine  should  be  used  only 
with  the  greatest  caution.  Each  case  of  intestinal  obstruction  must  be 
judged  upon  its  own  merits  ;  some  of  the  most  brilliant  results  of 
spinal  anaesthesia  have  been  obtained  in  this  field  of  surgery,  but  I 
think  that  a  routine  practice  of  using  this  method  for  all  cases  of 
intestinal  obstruction,  irrespective  of  the  condition  of  the  patient,  is 
only  courting  disaster. 

Finally,  I  should  like  to  say  a  word  in  regard  to  the  use  of  stovaine 
in  hospitals,  as  one  of  the  routine  methods  of  producing  anaesthesia — I 
mean,  in  those  cases  in  which  no  definite  indication  for  its  use  exists, 
but  where  anaesthesia  merely  is  required  for  such  operations  as 
appendectomy,  hernia,  varicose  veins  and  so  on.  It  is  obviously  an 
advantage  to  gain  experience  of  this  method  so  that  when  those  cases 
do  occur  in  which  the  special  indications  for  its  use  are  apparent  it  is 
not  in  the  nature  of  an  experiment.  It  has  been  urged  against  this 
view  that  spinal  anaesthesia  is  not  so  safe  as  other  niethods,  but  I  do 
not  think  that,  given  the  ordinary  care  and  skill,  the  facts  warrant 
this  conclusion.  I  have  never  seen  a  death  from  spinal  anaesthesia 
administered  for  any  simple  operation,  and  I  believe  that  many  lives 
have  been  saved  by  its  use  when  occasion  requires,  and  if  it  is  one  of 
the  methods  in  daily  use  it  is  more  likely  to  be  selected  and  skilfully 
administered. 

So  that  I  think  we  may  say  that  spinal  anaesthesia  is  now  long  past 
the  experimental  stage.     In  summary,  it  may  be  said  that — 

(1)  It  is  one  of  the  recognized  means  of  producing  anaesthesia. 

(2)  It  is  not  a  universal  anaesthetic  to  be  applied  to  all  cases. 
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(3)  It  has  its  special  dangers. 

(4)  It  has  its  special  merits,  but  used  in  its  proper  sphere  it  is  a 
very  valuable  method  of  producing  surgical  anaesthesia. 


Mr.     J.     P.     LOCKHART-MUMMERY. 

If  we  consider  an  operation  from  the  physiological  aspect — as  we 
always  should — the  object  of  those  performing  it,  or  assisting  at  it, 
should  be  so  to  arrange  matters  that  the  patient  may  lose  the  minimum 
amount  of  vital  energy.  Every  patient  may  be  considered  as  having 
a  certain  total  amount  of  vital  energy,  part  of  which  is  immediately 
available,  and  part  of  which  is  stored  up  in  reserve.  A  young  man  in 
good  health  will  have  a  considerable  amount  of  both,  but  a  patient  who 
is  ill,  especially  if  he  is  also  old,  may  have  very  little  of  either.  It 
frequently  happens  that  it  is  necessary  to  operate  upon  a  patient  who 
has  used  up  his  reserve  of  energy,  and  who  has  nothing  more  to  draw 
upon  when  that  immediately  available  is  used  up  (for  instance  a  case 
of  intestinal  obstruction  in  an  elderly  person).  An  operation  on  such 
a  patient  will  be  a  critical  affair,  and  there  is  no  margin  to  work 
with.  The  operation  should  therefore  use  up  the  very  minimum  of 
vital  energy,  and  we  must  if  possible  begin  at  once  to  build  up  a 
reserve  of  energy  for  the  patient  by  feeding.  There  are  three  factors 
to  consider  in  choosing  an  anaesthetic  : — 

(1)  The  absence  of  vomiting.  This  is  important  (a)  because 
vomiting  prevents  us  from  feeding  the  patient  at  the  time  when  food 
is  most  Tequired,  that  is,  immediately  after  the  operation ;  (6) 
because  it  often  seriously  interferes  mechanically  with  the  surgeon's 
handiwork,  and  (c)  because  in  itself  it  causes  loss  of  vital  energy. 

(2)  Complete  protection  of  the  patient  against  impulses  from  the 
field  of  operation.  We  know  that  no  form  of  inhalation  anaesthesia 
answers  this  requirement. 

(3)  Protection  of  the  patient  against  mental  anxiety  or  fear.  This 
is  exceedingly  important,  and  it  is  not  possible  under  any  form  of  local 
or  regional  anaesthesia  at  present  known. 

Clearly  the  ideal  must  be  sought  in  a  combination  of  local  and 
general  anaesthesia.  My  present  belief  is  that  the  best  combination  is 
spinal  or  regional  anaesthesia  and  morphia  and  scopolamine,  or  where 
the  latter  is  contra-indicated,  gas  and  oxygen,  or  all  three.  Spinal 
anaesthesia  alone  is  not  a  complete  anaesthetic  as  it  leaves  the  brain 
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exposed  to  emotional  disturbances  which  may  often  be  very  considerable. 
The  objection  which  surgeons  had  to  the  administration  of  morphia  in 
abdominal  cases  has  been  rendered  invalid  by  the  discovery  of  pituitary 
extract  ;  the  only  disadvantage  of  morphia  is  that  it  may  disturb 
digestion.  (One  of  the  great  advantages  of  spinal  anaesthesia  is  that 
there  need  be  no  interruption  of  the  patient's  normal  meals.)  The 
preHminary  morphia  treatment  should  be  commenced  an  hour  or  two 
before  operation,  and  should  be  sufficient  to  secure  a  condition  of 
complete  mental  repose,  which,  it  must  be  admitted,  is  at  present  often 
very  difficult  to  gauge  accurately.  Careful  stage  management  is  also 
necessary,  and  on  no  account  should  the  patient  enter  the  theatre  till  the 
anaesthetist  is  quite  ready  to  give  the  injection ;  there  should  be  no 
fussing  about,  and  no  talking  or  noise. 

I  have  seen  very  few  cases  of  bad  "  after-effects  "  from  spinal 
anaesthesia,  the  absence  of  which  I  attribute  to  great  care  in  moving 
the  patient  after  the  operation.  I  have  had  two  cases  of  neuralgia,  one 
in  the  leg  and  one  in  the  arm.  So  convinced  am  I  of  the  value  of  spinal 
and  regional  anaesthesia  that  I  believe  inhalation  anaesthesia  with  ether 
and  chloroform  will  in  a  few  years  only  be  used  in  remote  villages  and 
for  veterinary  purposes. 

Mr.  Perciyal  P.  Cole. 

I  have  been  using  spinal  anaesthesia  for  six  years  in  every  variety  of 
case.  At  first  the  glucose  solution  was  employed,  but  this  has  been 
discarded  in  favour  of  the  sodium  chloride  solution,  the  use  of  which 
allows  the  patient  to  be  placed  in  the  Trendelenburg  position  at  once, 
and  in  cases  in  which  this  is  not  necessary  the  feet  should  always  be  kept 
higher  than  the  head  both  during  and  after  operation.  This  posture 
does  much  to  abolish  the  effects  of  diminished  blood-pressure  and  it 
was  this  observation  that  decided  me  to  abandon  the"  glucose  solution. 
The  case  of  a  woman  who  was  admitted  to  the  casualty  department  of 
Queen  Mary's  Hospital  for  the  East  End  is  a  tribute  to  its  value 
in  shock.  She  was  apparently  moribund,  pulse  160,  barely  perceptible, 
abdomen  distended  and  obviously  suffering  from  diffuse  peritonitis. 
Under  spinal  anaesthesia  the  abdomen  was  opened  as  soon  as  she  could 
be  transferred  to  the  operating  theatre.  Flaky  lymph  and  pockets 
of  pus  were  present  everywhere  from  liver  to  pelvis,  the  result  of  a 
ruptured  pyosalpinx.  Subcutaneous  saline  was  administered,  the 
abdomen  drained  above  the  pubis  and  in  both  flanks.     When  she  left 
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the  table  her  condition  was  considerably  improved  and  she  slowly  but 
completely  recovered.  The  use  of  spinal  anaesthesia  is  strongly  indicated 
in  the  acute  abdomen,  for  it  is  not  only  of  great  assistance  to  the 
operator  but  has  a  marked  influence  on  peristalsis.  The  bowels  have 
frequently  been  observed  to  act  on  the  table  in  cases  in  which  the 
intestines  were  enormously  distended  as  a  result  of  septic  spreading 
peritonitis.  Vomiting  is  very  rare  after  spinal  anaesthesia — a  fact 
that  has  convinced  me  that  it  is  the  ana'sthetic  of  choice  in  cases  of 
umbilical  hernia  in  fat  women.  In  prostatic  and  urethral  operations 
it  is  invaluable,  and  although  not  posing  as  an  expert  I  have  never 
encountered  an  impassable  stricture  since  the  routine  adoption  of  spinal 
anaesthesia  for  such  cases.  My  experience  is  that  sodium  chloride 
solution  guarantees  as  lasting  an  anaesthesia  as  does  glucose  solution. 
To-day,  for  instance,  I  have  resected  a  transverse  colon  and  anastomosed 
the  cut  ends  of  the  bowel  without  the  assistance  of  any  general 
anaesthetic.  The  operation  lasted  fifty-five  minutes  and  perfect 
flaccidity  was  maintained  till  the  end.  During  the  War  it  has  been 
particularly  useful  for  it  has  enabled  one  to  deal  with  acute  abdomens 
single-handed — a  great  advantage  in  view  of  the  difficulty  of  obtaining 
assistance.  Unfounded  enthusiasm  is  as  much  to  be  deprecated  as 
prejudiced  objection,  but  Dr.  Rood  has  presented  the  case  for  spinal 
anaesthesia  in  a  well-balanced  and  moderate  manner. 

Dr.  Y.  E.  Shipway. 

I  should  like  to  ask  Dr.  Rood  why  he  calls  the  stovaine-glucose 
solution  the  "  heavy  "  solution  and  stovaine-saline  the  "  light  "  solution. 
As  a  matter  of  fact  the  specific  gravity  of  the  former  is  rO'23,  and  of 
the  latter  1"083.  Owing  to  this  mistake  the  saline  solution  is  used  as 
a  "light"  solution  and  the  patient  placed  flat  or  in  the  head-down 
position  very  soon  after  injection.  The  result  is  that  the  fall  of  blood- 
pressure  is  largely  compensated  by  gravity,  and  the  stovaine-saline 
solution  is  looked  upon  as  safer  than  stovaine-glucose,  in  which  the 
head  and  shoulders  are  usually  kept  raised.  I  think  that  dififusion  plays 
a  very  small  part  in  producing  serious  symptoms.  Faintness,  pallor, 
vomiting,  collapse  are  due  to  the  large  fall  of  blood-pressure,  which 
results  from  the  impairment  of  thoracic  breathing  and  the  paralysis 
of  abdominal  and  skeletal  muscles.  The  tone  of  the  abdominal  muscles, 
and  of  the  muscles  of  the  trunk  (below  the  diaphragm),  and  of  the 
muscles  of  the  lower  limbs,  plays  a  very  large  part  in  maintaining 
M— 1/* 
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blood-pressure.  It  is  known  that  blood-pressure  may  fall  as  much 
as  50  mm.  in  about  ten  minutes  after  injection.  Such  a  large  fall  is 
often  dangerous.  My  feeling  is  that  blood-pressure  readings  should  be 
taken  much  more  frequently  ;  they,  help  one  to  select  suitable  cases  and 
to  form  an  accurate  prognosis.  I  have  been  told  that  headache  is  more 
common  in  women.  Is  this  Dr.  Rood's  experience,  and  does  he  think  it 
is  a  nervous  phenomenon  ? 

Dr.  Blomfield. 

Looking  back  on  the  discussion  of  spinal  analgesia  which  took  place 
in  its  early  days  and  comparing  that  discussion  with  the  present,  I  am 
struck  by  two  important  features  brought  out  by  Dr.  Eood  which  were 
scarcely  perceptible  in  the  earlier  discussion.  These  are,  first,  the 
possibility  of  using  spinal  analgesia  with  patients  in  the  Trendelenburg 
position,  and  secondly  the  advantage  of  combining  spinal  with  general 
ansesthesia.  Concerning  the  latter  I  think  that  both  Crile  and  Mr. 
Mummery  under-rate  the  powers  of  inhalation  ansesthesia  to  prevent 
shock.  Surely  our  everyday  experience  shows  us  that  shock  from 
operative  procedures  is  effectively  prevented  by  proper  inhalation 
ansesthesia  and  the  physiologists  themselves  have  shown  how  difficult 
it  is  to  produce  shock  in  an  etherized  animal  unless  the  abdomen  is 
open  and  viscera  forcibly  manipulated.  Nevertheless  the  additional 
advantage  of  spinal  analgesia  is  very  great  in  selected  cases  and  in  such 
an  instance  as  recently  occurred,  when  a  patient  with  active  phthisis 
on  one  side  of  the  chest,  an  artificially  produced  pneumothorax  on 
the  other,  and  a  fulminating  attack  of  appendicitis,  had  to  undergo 
laparotomy.  This  could  scarcely  have  been  performed,  and  certainly 
not  with  the  success  that  followed,  except,  under  the  use  of  spinal 
analgesia  reinforced  with  the  minimum  of  inhalation  ansesthesia,  in 
this  case  induced  by  chloroform  and  oxygen. 

Dr.  Eood   (in  reply). 

I  am  very  interested  to  hear  from  Dr.  Shipway  that  the  specific 
gravity  of  the  saline-stovaine  solution  is  greater  than  that  of  the  glucose 
solution — I  did  not  know  it.  The  reason  I  used  the  term  "  heavy  " 
is  because  I  find  the  glucose  solution  is  more  easily  and  definitely 
localized  by  gravity  than  the  saline.  I  have  not  noticed  that  headache 
is  more  common  in  women. 
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Successful  Massage  in  a  Case  of   Heart  Failure  due  to  Shock. 

By  Ashley  Daly. 

Successful  cases  of  heart  massage  are  now  fairly  numerous,  and 
there  is  no  doubt  that,  in  certain  cases  of  heart  failure  during  anaesthesia, 
massage  of  the  heart  is  the  only  treatment  which  will  save  the  life  of 
the  patient.  The  following  case  seems  worth  recording  as  the  heart 
failure  was  due  to  shock  and  did  not  appear  to  be  caused  by  the 
anaesthetic.  Although  the  patient  eventually  died,  I  think  I  am  justi- 
fied in  calling  it  successful  as  far  as  the  heart  massage  was  concerned. 

The  patient  was  a  private,  aged  about  25.  He  was  in  hospital  at 
Etaples  for  some  slight  skin  trouble,  which  was  cured,  and  he  was 
nearly  due  to  return  to  his  battalion  when,  during  a  night  air-raid,  he 
was  struck  in  the  abdomen  and  left  thigh  by  portions  of  a  bomb  and 
sustained  very  severe  injuries.  At  the  end  of  the  raid  he  was  taken 
to  the  operating  theatre,  where  I  saw  him.  He  had  then  been  given 
morphia,  I  gr.,  and  atropine,  1,^,0  gr.  His  condition  was  extremely 
bad ;  he  was  cold  and  pale,  the  pulse  was  small,  and  of  low  tension. 

He  had  a  penetrating  wound  of  the  abdomen  and  a  compound 
fracture  high  up  in  the  left  femur  with  much  comminution  of  bone 
and  extensive  laceration  of  the  soft  parts  on  the  outer  side  of  the 
thigh.  It  was  not  thought  that  he  would  stand  an  operation,  so  it 
was  decided  to  wait  for  a  time  to  see  if  his  condition  improved.     No 

'  At  a  meeting  of  the  Section,  held  April  4,  1919. 
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improvement  took  place,  and  after  about  three-quarters  of  an  hour,  as 
his  thigh  wound  was  bleeding  somewhat  freely,  it  was  decided  to 
operate.  I  chose  as  an  anaesthetic  warm  ether  vapour  with  oxygen 
through  Shipway's  inhaler.     Induction  was  quiet  and  uneventful. 

Lieutenant-Colonel  Seymour  Barling  opened  the  abdomen  and 
another  surgeon  dealt  with  the  thigh  wound.  While  the  abdomen 
was  being  explored  the  respiration  and  pulse  became  more  and  more 
feeble  and  soon  both  ceased ;  pallor  became  extreme,  the  eyelids  sepa- 
rated, and  I  informed  Colonel  Barling  that  the  patient  was  dead.  He 
was  about  to  close  the  abdomen,  but  at  my  request  he  tried  heart 
massage.  This  was  performed  through  the  diaphragm,  and  at  first 
no  contraction  was  felt ;  the  heart  was  gently  squeezed,  and  after  about 
two  minutes  contraction  was  felt,  slight  at  first  but  increasing  in 
strength.  Artificial  respiration  was  at  once  started  ;  oxygen  being 
freely  given.  Automatic  respiration  soon  started,  and  the  operation 
was  proceeded  with.  Four  perforations  of  the  intestine  were  sewn  up, 
the  thigh  wound  excised,  the  bleeding  stopped,  and  a  Thomas's  splint 
applied ;  during  this  time  anaesthesia  was  maintained  by  warm  ether 
and  oxygen. 

Saline  solution  was  given  intravenously,  and  the  patient  returned 
to  bed.  The  next  morning  his  condition  had  improved  slightly,  but 
he  collapsed  again  later  in  the  day  and  died  in  the  evening,  about 
twenty-two  hours  after  the  operation.  At  that  time  blood  transfusion 
was  not  being  used,  and  the  only  apparatus  available  for  nitrous 
oxide  and  oxygen  was  Hewitt's,  with  double  bag. 

From  subsequent  experience  I  think  there  is  no  doubt  that  the 
patient  would  have  had  a  better  chance  of  recovery  if  blood  transfusion 
had  been  carried  out,  as  he  appeared  to  be  suffering  from  both  haemor- 
rhage and  shock,  but  as  regards  the  question  of  anaesthetic  I  am  not  so 
sure. 

Nitrous  oxide  and  oxygen  is  of  great  value  in  military  surgery  in 
patients  suffering  from  shock  due  to  injuries  other  than  abdominal,  but 
I  am  inclined  to  think  that  warm  ether  and  oxygen,  with  Shipway's 
inhaler,  is  to  be  preferred  in  abdominal  cases.  Even  with  the  excellent 
apparatus  invented  by  Mr.  Boyle  there  is  often  difficulty  in  obtaining 
relaxation  without  giving  ether  fairly  freely,  and  this  being  the  case, 
I  think  oxygen  given  through  ether  and  the  vapour  warmed  is  a  better 
vehicle  for  ether  than  nitrous  oxide  and  oxygen  with  re-breathing. 
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Case  of   Successful   Heart  Massage. 

By  Llewelyn  Powell,  M.B.  (President). 

During  an  exploratory  laparotomy  in  a  middle-aged  man  with  very 
rigid  abdominal  muscles,  ether  failing  to  produce  relaxation,  C.E. 
mixture  was  pushed  and  cardiac  failure  ensued.  Artificial  respiration 
was  carried  on  for  two  minutes,  but  it  failed  to  resuscitate  the  patient 
owing  to  rigidity  of  the  chest  wall.  The  surgeon  therefore  enlarged 
the  abdominal  incision,  and,  passing  his  hand  up  under  the  diaphragm, 
massaged  the  heart,  which  was  completely  flaccid.  It  recommenced 
to  beat  immediately. 

Case  of    Sudden    Collapse  during    Laparotomy  under  Ether  ; 
Treatment  by  Heart  Massage, 

By  F.  E.  Shipway,  M.D. 

I  HAVE  had  a  case  of  sudden  collapse  during  laparotomy  under 
ether.  The  patient  was  a  man  aged  60,  of  poor  physique,  thin  and 
feeble.  His  condition  was  entirely  satisfactory  during  and  up  to  the 
opening  of  the  peritoneum,  but  when  the  stomach  was  pulled  out  of 
the  wound  he  collapsed,  respiration  quickly  failing  and  the  pulse  at 
the  face  going.  Lowering  the  head,  squeezing  the  chest,  and  artificial 
respiration  were  tried,  but  the  pupil  continued  to  dilate;  the  heart 
beat  could  not  be  felt.  Massage  of  the  heart  through  the  diaphragm 
was  quickly  successful. 

Notes  of  a  Case  of  Heart  Failure  following  Change  of 

Position. 

By  R.  E.  AprERLY. 

Patient  was  a  stout  woman,  aged  37,  in  whom  laparotomy  was 
being  performed  for  pelvic  inflammation.  Ana?sthesia  was  induced 
with  gas  and  ether,  followed  by  open  ether.     After  the  abdomen  had 
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been  opened,  the  table  was  tilted  into  the  Trendelenburg  position  ;  the 
pupils  immediately  dilated  widely,  the  face  became  pale,  and  pulse  and 
breathing  stopped.  No  pulsation  could  be  felt  in  the  abdominal  aorta. 
The  surgeon  squeezed  the  flaccid  heart  through  the  diaphragm,  and 
at  the  same  time  the  table  was  put  into  the  horizontal  position ;  in 
about  one  and  a  half  minutes  the  heart  began  to  beat  again.  Towards 
the  end  of  the  operation  the  table  was  again  tilted,  and  at  once  the 
pulse  became  irregular  :  the  horizontal  position  was  resumed  and  the 
pulse  again  became  normal. 


Case  of  Tonsillectomy  in  a  Man  weighing  23  st. 
By  F.  E.  SHIP^YAY,  M.D. 

In  April,  1917,  I  was  asked  by  Dr.  Herbert  French  to  examine  a 
patient  of  his  and  to  decide  whether  I  would  give  him  an  anaesthetic 
for  the  enucleation  of  a  septic  tonsil.  He  was  a  man  aged  52,  and 
weighed  a  little  over  23  st.  His  history  was  that  he  was  very  anxious 
to  have  the  tonsil  removed,  but  that  he  had  seen  several  consultants 
who  had  either  refused  to  do  the  operation  or  had  told  him  that  he  was 
not  a  fit  subject  for  an  anaesthetic.  I  found  him  to  be  a  highly  intelli- 
gent and  sensible  man,  but  very  restless  and  nervous,  of  huge  size,  with 
a  very  short  thick  neck,  much  fat  round  the  chin  and  angles  of  the  jaws, 
a  perfect  set  of  teeth,  and  very  large  abdomen.  His  movements  were 
fairly  brisk,  and  he  told  me  that  he  was  healthy,  shot  a  good  deal, 
was  a  careful  liver  and  moderate  smoker.  He  usually  slept  in  a  chair. 
The  throat  was  irritable.  The  pulse  was  steady  and  full,  arteries  good, 
systolic  blood-pressure  130 ;  heart-sounds  rather  faint,  but  nothing 
abnormal  detected,  and  lungs  healthy.  There  was  no  albumen  nor  sugar 
in  the  urine. 

Taking  all  these  facts  into  consideration  and  realizing  his  keen 
desire  to  have  the  operation  and  his  willingness  to  run  the  risk,  I 
consented  to  give  him  an  ansesthetic,  as  I  felt  that  in  spite  of  his  great 
bulk  and  of  the  nature  of  the  operation  he  was  a  healthy  vigorous  man 
with  sound  constitution  and  certainly  a  good  cardiac  muscle:  moreover, 
he  was  likely  to  be  a  helpful  patient.  At  the  same  time  I  was  not 
unnaturally  a  little  anxious  as  to  possible  complications ;  for  example, 
jaw-spasm  might  be  troublesome,  bleeding  might  be  free,  and  the 
likelihood    of    relieving   a    severe    asphyxial   condition   by   tracheotomy 
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seemed  to  be  remote.  However,  I  assured  him  that  he  was  a  fit 
subject  for  the  anaesthetic,  and  it  was  agreed  that  in  order  to  avoid  the 
risk  of  bronchitis  the  operation  should  be  postponed  three  weeks — i.e., 
until  May,  when  the  weather  would  be  warmer,  and  that  in  the  mean- 
time he  should  take  regular  exercise,  knock  off  smoking  altogether  or 
reduce  it  to  one  cigar  a  day,  and  cut  down  alcohol  to  one  whisky  and 
soda  a  day.  When  he  went  into  the  nursing  home  he  was  in  very  good 
condition,  much  less  nervous,  and  said  he  had  never  felt  fitter. 

Mr.  Tilley  and  I  had  previously  discussed  the  question  of  posture 
and  anaesthetic  and  had  decided  that  an  attempt  should  be  made  to 
enucleate  the  tonsil  under  deep  anaesthesia  with  a  pillow  under  the 
shoulders,  the  head  hyperextended,  and  the  mouth  widely  open.  The 
night  before  the  operation  the  patient  was  given  15  gr.  of  bromide,  and 
next  morning,  three-quarters  of  an  hour  before  the  anaesthetic,  \  gr. 
morphine  and  j^y,  gr.  atropine.  The  effect  of  the  morphine  was  good  : 
the  patient  was  calm,  and  with  the  aid  of  three  pillows  was  made  com- 
fortable in  the  semi-recumbent  position.  Induction  was  started  with  C.E. 
Consciousness  was  quickly  lost,  and  as  soon  as  the  stage  of  excitement 
commenced  open  ether  was  given.  This  stage  was  not  severe,  and  did 
not  last  long  :  it  was  characterized  by  a  complete  absence  of  struggling, 
slight  raising  of  the  head  and  shoulders,  and  some  rigidity  and  spasm  of 
the  muscles  of  the  jaw  and  neck.  Respiration  became  noisy  and  the 
colour  slightly  cyanotic  :  this  was  quickly  relieved  by  oxygen,  and  the 
administration  was  continued  until  the  mouth  could  be  opened  by  a 
wedge  and  a  gag  inserted.  This  was  done  with  some  difficulty,  two  of 
the  pillows  were  removed,  the  tongue  was  pulled  forward  and  a  ligature 
passed  through  it.  Whillis's  gag  was  then  substituted  for  the  Mason 
gag.  A  sterile  rubber  catheter  attached  to  the  warm-ether  apparatus 
was  pushed  down  one  nostril  and  a  mixture  of  oxygen  and  chloroform, 
with  a  little  ether,  administered.  Anaesthesia  soon  became  moderately 
deep  and  of  good  quality ;  the  last  pillow  was  removed  and  the  head 
was  bent  back  as  much  as  possible.  The  breathing  at  once  became 
much  embarrassed,  and  in  spite  of  tongue-traction  and  of  the  jaw  being 
held  forward  by  a  finger  in  the  mouth  it  was  obvious  that  the  operation 
could  not  be  done  in  this  position.  The  head  was  therefore  brought 
into  line  with  the  body  and  the  breathing  immediately  became  quiet 
and  easy  and  slow.  Deep  anaesthesia  was  then  established,  chiefly  by 
means  of  chloroform  ;  the  eyes  were  fixed,  pupils  small,  corneal  reflex 
moderately  brisk,  pulse  slow,  regular,  and  of  good  tension,  and  the  colour 
excellent.     Pulling  on  the  tonsil  evoked  no  reflexes,  and  enucleation  was 
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successfully   performed.     Fortunately   there    was  very  little    bleeding. 
Reflexes  soon  returned  and  the  patient  made  a  very  good  recovery. 

I  have  reported  this  case  in  full  because  it  was  very  unusual,  and 
because  it  shows  the  importance  of  the  opinion  of  the  anaesthetist  being 
taken  in  any  case  where  there  is  any  doubt  as  to  the  desirability  or 
possibility  of  an  anaesthetic  being  administered. 

Mr.  Herbert  Tilley  :  Dr.  Shipway  has  not  in  the  least  degree  exagge- 
rated the  difficulties  which  my  patient  presented ;  nevertheless,  I  felt  that  if 
efficient  general  anaesthesia  could  be  induced,  there  should  be  no  particular 
difficulty  in  enucleating  the  tonsil  by  dissection.  This  proved  to  be  the  case, 
for  the  narcosis  was  so  complete  and  satisfactory  that  the  septic  tonsil  was 
removed  in  its  capsule  with  no  more  than  the  usual  amount  of  bleeding,  and 
the  operation  did  not  last  ten  minutes.  During  the  first  two  days  after  the 
operation  the  patient  felt  very  "  depressed  "  and  "  faint."  His  pulse  was 
rapid,  small,  and  very  irregular.  I  ordered  him  a  half  bottle  of  champagne 
with  his  lunch  and  dinner,  and  in  the  intervals,  hypodermic  injections  of 
strychnine  and  digitalin.  On  the  third  day  all  the  symptoms  diminished  and 
the  patient  made  an  uninterrupted  recovery.  With  regard  to  the  choice  of 
anaesthetic  in  the  enucleation  of  tonsils,  I  am  con^dnced,  from  a  considerable 
experience  of  this  operation,  that  the  safest  and  most  satisfactory  method  of 
induction  is  by  open  ether  preceded  by  a  hypodermic  injection  of  t^  gr.  of 
atropine  given  about  forty  minutes  before  the  operation.  When  the  patient 
is  fully  under  ether  and  the  breathing  is  regular  and  automatic,  then  the  gag 
is  inserted,  the  operation  is  commenced  and  anaesthesia  maintained  by  chloro- 
form from  a  Junker's  apparatus.  I  was  asked  just  now  why  I  preferred  "  ether 
to  chloroform."  My  reply  is,  that  I  have  seen  eleven  deaths  under  anaesthesia 
induced  by  chloroform — three  of  these  in  my  own  practice,  but  I  have  never 
seen  a  death  under  ether  when  administered  in  the  manner  just  described. 
In  enucleation  of  the  tonsil  by  dissection — the  most  surgical  and  scientific 
method — deep  anaesthesia  is  necessary,  and  surely  it  is  better  to  secure 
this  by  an  anaesthetic  which  stimulates  the  heart  rather  than  by  one  which 
acts  as  a  cardiac  or  respiratory  depressant. 


Case    of    Laryngofissure   with    Removal  of    Intralaryngeal 
Growth  performed  under  Gas  and  Oxygen. 

By  H.  E.  G.  Boyle,   M.R.C.S.,  L.E.C.P. 

The  patient  was  a  man  aged  about  50.  He  was  given  morphia  Jgr, 
and  atropine  jj^y  gr.  hypodermically  half  an  hour  before  the  operation. 
He  was  anaesthetized  with  gas  and  oxygen  with  regulated  rebreathing. 
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The  operation  proceeded,  and  just  before  the  larynx  was  split  a 
tracheotomy  was  done,  and  into  the  tracheotomy  tube  I  inserted  a 
small  catheter,  through  which  I  ran  the  gas  and  oxygen.  As  I  was 
afraid  that  this  would  not  be  enough  to  keep  him  "  under,"  I  turned 
on  the  ether  tap  of  my  machine  ;  the  patient  at  once  coughed,  so  I 
turned  oflf  the  ether  and  continued  with  gas  and  oxygen  alone.  The 
operation  proceeded  with  the  patient  perfectly  quiet  and  breathing  as 
though  asleep. 

At  the  end  of  the  operation  the  patient  was  returned  to  bed  with 
the  tracheotomy  tube  in  situ,  and  when  seen  ten  minutes  afterwards 
he  signified  by  nods  of  his  head  that  he  was  comfortable  and  in 
no  pain. 

This  case  is  an  illustration  of  what  can  be  done  with  gas  and 
oxygen,  and  it  has  led  me  to  continue  my  efforts  to  perfect  this 
method  for  other  throat  work.  I  find  that  my  best  results  for  nose 
and  throat  work  are  obtained  by  using  gas  and  oxygen  in  combination 
with  a  C.E.  mixture.  How  far  I  shall  be  able  to  develop  the 
method  and  reduce  the  C.E.  mixture  it  is  impossible  to  say — time 
alone  will  show. 

I  agree  with  Mr.  Daly  that  perfect  relaxation  of  the  abdominal  wall 
is  very  difficult  to  obtain  with  gas  and  oxygen  alone,  but  if  the  gas 
and  oxygen  is  used  in  combination  with  a  very  little  C.E.  mixture  then 
quite  a  satisfactory  amount  of  relaxation  can  be  obtained,  at  any  rate 
for  the  lower  abdomen.  The  upper  abdomen  is  another  matter  ;  here 
operations  can  be  done  perfectly  well  with  the  gas-oxygen-C.E.  com- 
bination, but  I  think  that  far  better  results  are  likely  to  be  obtained 
if  the  surgeon  will  co-operate  with  the  anaesthetist  and  inject  some 
novocain  into  the  muscles.  This  injection,  or  infiltration,  is  a  per- 
fectly simple  proceeding,  and  only  adds  about  three  minutes  to  the 
length  of  the  operation. 


Case  of  Caesarean  Section  under  Spinal  Ansesthesia. 

By  Llewelyn  Powell,  M.B.  (President). 

I  WAS  asked  to  go  to  Queen  Charlotte's  Hospital  to  see  a 
patient  of  Mr.  Clifford  White's.  She  was  a  primipara  who  was 
ill  with  influenza  and  double  pneumonia,  and  labour  had  just  started. 
Mr.  Clifford  White  thought  she  would   not  survive  a  normal    labour. 
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and  suggested  Cccsarean  section  under  spinal  anaesthesia.  She  had 
a  "  twihght  sleep  '"  injection,  and  was  brought  into  the  theatre  in 
a  drowsy  condition.  I  gave  her  an  intrathecal  injection  of  stovaine. 
Her  ears  were  plugged  and  her  eyes  covered,  and  she  went  to  sleep. 
The  operation  lasted  about  twenty  minutes.  The  patient  slept  through- 
out the  operation,  and  only  awoke  on  being  moved  from  the  operation 
table.  She  made  an  excellent  recovery,  and  the  child  also  did  quite 
well.  Seeing  how  exceedingly  ill  this  patient  was,  I  do  not  think 
any  other  procedure  would  have  given  her  such  a  good  chance. 


Case  of  Abdominal  Section  in  a  Man  with  a  Thoracic 

Aneurysm, 

By  F.  E.  Shipway,  M.D. 

Case  showing  the  value  of  oil-ether  anaesthesia.  The  patient  was 
a  man,  aged  52,  who  had  carcinoma  of  the  pylorus,  and  had  been  the 
subject  of  aortic  aneurysm  for  four  years.  He  was  a  thin,  nervous, 
excitable  man,  had  had  dyspepsia  for  ten  months,  and  towards  the 
latter  part  of  this  time  had  been  vomiting  large  quantities  of  fluid 
about  once  a  week.  Wishing  to  have  relief  he  consulted  a  physician, 
but  was  advised  that  nothing  surgical  could  be  done  as  he  was  not  a  fit 
subject  for  a  general  anaesthetic.  Two  months  later  his  condition  was 
so  miserable,  and  he  was  going  downhill  so  rapidly  from  starvation,  that 
the  question  of  operation  again  arose.  It  was  decided  to  do  a  gastro- 
jejunostomy. It  was  felt  by  Mr,  Burghard  and  by  the  patient's 
doctor.  Dr.  Harry  Cooper,  of  Surbiton,  that  gastro-jejunostomy  would 
give  him  relief  for  several  months,  and  that  as  he  was  able,  in  spite  of 
his  aneurysm,  to  do  his  ordinary  business  with  care,  a  palliative  opera- 
tion was  not  only  justified  but  would  be  feasible.  The  selection  of  the 
anaesthetic  and  of  the  method  of  administration  was  not  easy,  especially 
as  it  was  not  possible  for  me  to  see  the  patient, 

I  learnt  that  the  aneurysm  formed  a  large  swelling  with  some 
prominence  over  the  first,  second,  and  third  ribs,  with  pulsation  in  the 
second  right  intercostal  space.  The  apex  beat  was  in  the  fifth  space 
just  internal  to  the  upper  line.  There  were  loud  systolic  and  diastolic 
aortic  murmurs.  The  pulse  was  of  the  water-hammer  type,  and  varied 
between  80  and  120 ;  it  was  usually  80.      The  left  recurrent  laryngeal 
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nerve  and  the  left  cord  were  paralysed.  The  chest  was  emphysematous 
and  there  was  some  deficiency  of  respiratory  murmur  into  the  upper 
part  of  the  left  upper  lobe.  I  came  to  the  conclusion  after  consultation 
with  Dr.  Cooper,  that  with  ordinary  care  the  patient  would  take  an 
anaesthetic  if  the  induction  stage,  which  was  likely  to  be  the  most 
dangerous,  could  be  passed  successfully,  and  that  the  best  method  of 
tackling  this  problem  was  to  give  morphia  and  atropine  and  a  small  dose 
of  ether  in  oil  per  rectum,  the  administration  being  continued  with  warm 
C.E.  vapour  and  oxygen.  This  was  explained  to  the  patient,  who 
agreed  to  the  rectal  injection;  accordingly  it  was  arranged  that  he 
should  go  to  bed  two  days  before  the  operation,  and  on  both  days  the 
rectum  should  be  washed  out  and  half  a  pint  of  saline  should  be  run  in 
slowly,  in  order  to  establish  tolerance. 

On  the  morning  of  the  operation,  which  took  place  in  the  afternoon, 
the  stomach  was  washed  out ;  three-quarters  of  a  hour  before  operation 
a  hypodermic  injection  of  I  gr.  of  morphine  and  ji,,  gr.  of  atropine  was 
given,  and  twenty-five  minutes  later  a  rectal  injection  of  3  oz.  ether  and 
1  oz.  of  olive  oil.  This  was  well  borne,  and  consciousness  was  lost 
without  any  excitement  or  struggling.  On  arriving  at  the  nursing  home 
shortly  afterwards  it  was  found  that  the  patient  was  fast  asleep, 
breathing  easily  and  quietly  ;  he  was  completely  unconscious,  and  the 
conjunctival  reflex  w^as  absent,  but  anaesthesia  was  still  light.  He  was 
carried  into  the  theatre  on  a  stretcher,  but  unfortunately  the  move- 
ments made  him  vomit  slightly  and  return  some  of  the  oil-ether 
mixture.  This  did  not  interfere  with  the  subsequent  administration  of 
warm  C.E.  vapour  and  oxygen,  anaesthesia  being  straightforward  and 
maintained  at  a  moderate  depth  ;  corneal  reflex  was  brisk  and  pu[)ils 
were  small.  Respiration  was  quiet,  colour  good,  and  the  pulse  averaged 
88  to  92,  rising  to  96  when  the  stomach  was  pulled  down.  Relaxation 
was  complete.  Very  little  anaesthetic  was  needed  in  addition  to  the 
lectal  injection.  At  the  end  of  the  operation,  which  lasted  sixty-two 
minutes,  the  bowel  was  washed  out  and  half  a  pint  of  saline  left  in. 
There  was  very  little  shock. 

Dr.    Cooper  wrote    to    me    a    week    later    saying  :    "  Mr. is 

.splendid.  He  was  a  little  sick  twice  after  being  put  back  to  bed, 
before  he  had  regained  consciousness.  Since  then  he  has  not  *  looked 
back,'  and  he  is  very  grateful  for  such  a  merciful  anaesthetic.  His 
heart  and  aneurysm  do  not  appear  to  have  suffered  at  all ;  his  pulse- 
rate  has  kept  about  80,  which  is  normal  for  him." 

MY — la  * 
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At  the  time  of  writing  (April,  1919),  patient  was  still  alive — 
i.e.,  eighteen  months  after  the  operation — having  kept  well  until  quite 
recently,  when  he  began  to  show  signs  of  secondary  deposits  in  the 
liver. 


Mr.   E.  G.   Slesinger,  F.E.C.S.,   exhibited    a   pneumatic    injector 
for  local  anossthetics. 
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Immunity     and     Mineral     Water     Treatment.' 
By  Dr.  Paul  Fekreyrolles. 

{Medecin  amsultant  h  La  Bojirboule.) 

{WITH    AN    INTBODUCTORY    NOTE    BY 
B.    FOBTESCUE    FOX,    M.D.) 

I  HAVE  much  pleasure  in  presenting  an  experimental  study  by  Dr. 
Paul  Ferreyrolles  on  the  power  of  certain  medicinal  waters  to  confer 
immunity  against  infective  disease. 

Many  facts  pointing  in  this  direction  have  long  been  familiar  to 
hydrologists,  although  unfamiliar  to  the  profession  at  large.  Dr. 
Ferreyrolles'  thesis  is  welcome,  as  it  is  the  most  complete  scries  of 
observation's  as  yet  made  upon  this  subject,  and  its  publication  in 
England  is  opportune  and  cannot  fail  to  stimulate  other  workers.  More 
than  one  class  of  natural  waters  are  now  known  to  possess  these  anti- 
toxic properties,  and  it  will  be  a  comparatively  simple  matter  to  institute 
experiments  in  order  to  ascertain  whether  muriated  or  sulphur  waters 
such  as  those  of  Llandrindod  or  Strathpeffer,  have  the  same  power. 

It  is  unnecessary  to  emphasize  the  extraordinary  clinical  interest 
that  attaches  to  these  investigations. 

Dr.  Ferreyrolles'  demonstration  a  few  years  ago  before  the  Koyal 
Society  of  Medicine,  upon  the  colloidal  constituents  of  medicinal  springs 
[4] ,  followed  by  the  present  study  on  immunity,  mark  a  new  departure  in 
hydrological  medicine.  They  show  incidentally  that  hydrology  is  not  con- 
cerned only  with  the  actions  of  water  per  sc  and  with  thermal  actions 

'  Presented  at  a  meeting  of  the  Section,  held  May  28,  1919,  and  taken  as  read. 
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however  important,  but  includes  a  study  of  the  actions  and  uses  of  the 
particular  constituents  of  the  different  waters,  many  of  which,  although 
present  in  infinitesimal  quantities,  we  are  now  led  to  believe,  may  really 
be  of  great  and  even  specific  value. 


Treatment  by  "mineral  waters,"  as  Tardieu  said,  "must  be  con- 
sidered as  the  great  school  of  natural  medicine,  the  greatest  clinic  of 
those  chronic  diseases  which  settle,  as  it  were,  in  the  roots  of  the  con- 
stitution, and  can  only  be  expelled  by  the  mysterious  and  powerful 
action  of  mineral  waters."  Action,  indeed  powerful  and  mysterious, 
which  for  many  years  we  have  been  trying  to  understand,  in  applying 
to  the  study  of  mineral  waters  the  latest  results  of  physical,  chemical, 
biological,  and  physiological  sciences  ;  but  how  many  undiscovered  points 
remain  which  make  it  impossible  at  present  to  solve  the  problem  of  the 
specialization  of  each  mineral  spring  !  We  shall  arrive  at  it  some  day, 
no  doubt.  But  since  it  is  impossible  at  present  to  catalogue,  so  to 
speak,  the  diseases  curable  by  such  or  such  a  mineral  water,  we 
must  try  to  define  more  carefully  the  morbid  type,  whatever  its 
manifestation,  with  which  each  mineral  water  agrees. 

It  is  upon  the  morbid  type  only  that  certain  mineral  waters  act, 
not  only  in  modifying  what  everybody  nowadays  agrees  to  call  "  le 
terrain,"  but  even  in  modifying  the  temperament  of  those  persons 
having  this  morbid  type.  The  resistance  ought  always  to  be  the 
same,  whatever  may  be  the  invading  agent.  It  must  be  helped  if  it 
exists,  created  if  it  is  lacking,  so  producing  such  a  modification  of 
"  le  terrain "  and  of  the  temperament  as  shall  guard  the  patient 
against  further  morbid  manifestations,  and  shall  render  him  immune 
against  his  outer  enemies. 

These  facts  are  known  :  they  have  been  verified  under  the  influence 
of  the  same  mineral  water  on  different  patients,  and  on  the  same 
patient  under  the  influence  of  different  mineral  waters  without  a  satis- 
factory explanation.  Sceptics  have  smiled,  explaining  the  success  of 
the  thermal  cure  as  being  due  to  rest,  diet,  altitude  and  open-air  life, 
whereas  it  really  is  a  question  of  a  deep-seated,  extremely  important 
action  of  the  hydro-mineral  medication — an  action  concerning  which  we 
propose  to  bring  forward  some  striking  points. 

In  a  previous  and  more  complete  essay,  I  have  shown,  in  col- 
laboration with  Professor  Billard  [l],when  dealing  with  the  waters 
of  Choussy-Perriere  at  Bourboule,  that  they  might  be  considered  as  a 
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true  medicated  arsenical  serum,  with  a  total  mineralization  of  6  grm, 
4,997  per  litre,  containing  0007  grm.  of  arsenic  per  litre.  The  density 
of  this  water  is  at  35°  C,  1050,  its  cryoscopic  point  is  A  =  0'33,  and  its 
electric  conductivity  67  x  10^^  Laborde  has  stated  that  10  litres  of 
this  water  contained,  four  days  after  being  taken  from  the  spring, 
1*78  mg.  of  radium  emanation,  and  that  the  gases  of  the  spring 
correspond  to  11 '02  mg.  minutes,  of  emanation  of  radium. 

When  examined  by  the  ultra-microscope  ['2]  they  show  crystals, 
crystalloids,  and  electro-negative  colloids,  which  we  believe  to  be 
arsenic  colloids,  relying  in  this  opinion  upon  the  resemblance  which 
exists  between  the  colloidal  arsenic  obtained  by  the  electrolytic  method 
and  in  the  Choussy-Perriere  water,  upon  the  same  electric  sign,  the 
same  toxicity  (feebler  as  per  equal  content  of  arsenic  than  hectine 
and  606),  the  same  catalytic  power,  bactericidal  action  [3],  &c. 

We  have  studied  its  physiological  and  therapeutic  action,  both  local 
and  general,  in  hypodermic  injections.  It  is  their  general  action, 
especially  in  the  administration  by  hypodermic  injections,  to  which  we 
propose  to  call  attention — namely,  the  modification  of  the  leucocytosis 
reaction  and  the  anaphylactic  phenomena  under  the  influence  of  very 
small  doses  of  this  water,  indeed  of  infinitesimal  doses,  and  consequently 
of  their  different  constituent  agents. 

We  are  perfectly  aware  of  the  insufficient  number  of  our  experi- 
ments, and  how  they  are  open  to  criticism.  Professor  Richet  and  M. 
Bellin  have  made  similar  experiments  on  immunity  with  all  the 
necessary  scientific  controls.  We  have  founded  our  experiments  upon 
theirs.  Our  results  have  been  found  analogous.  It  is  because  of 
this  fact  that  our  experiments  have  remained  limited.  We  publish 
them,  then,  because  they  seem  to  us  very  interesting,  reserving  for 
a  future  and  more  complete  essay  the  indication  of  certain  points  in 
greater  precision. 

Leucocytosis  Reaction. 

The  leucocytosis  reaction  maybe  defined  as  the  variation  of  the 
number  of  white  globules  of  the  blood  according  to  certain  physio- 
logical or  pathological  influences.  A  toxin,  a  diet,  a  haemorrhage,  a 
traumatism  act  on  leucocytes  and  modify  the  number  of  those  which 
can  be  seen  in  the  unit  of  volume  of  circulating  blood.  W^e  shall  not 
dwell  on  the  cause  of  this  variation,  contenting  ourselves  with  seeing 
what  happens  under  the  influence  of  subcutaneous  injections  of  a 
mineral  water. 
AU — 2a 
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Influence  of  the  External  Cure. — Claisse  was  the  first  to  notice  this 
action  of  mineral  waters.  He  has  shown  at  Biarritz  that  the  bath 
of  strong  chloride  of  soda  lowered  the  number  of  the  white  cells, 
as  well  in  the  normal  subject  as  in  those  with  local  tuberculosis. 

Influence  of  the  Administration  of  tlie  Mineral  Waters  2?er  os. — 
From  observations  made  at  Vichy,  Salignat  and  Leger  have  shown 
the  alternation  of  hypoleucocytosis  and  hyperleucocytosis  under 
the  influence  of  the  thermal  cure.  They  have  seen  polynucleosis 
disappear  under  the  Vichy  cure.  The  leucocytosis  modification  always 
leaned  in  the  direction  of  mononucleosis,  and  eosinophils  frequently 
appeared  at  the  end  of  the  cure.  In  the  case  of  the  water  of  Ahusquy, 
Dr.  Feille,  too,  has  observed  phases  of  hypo-  and  hyperleucocytosis. 
Thus  following  a  thermal  cure,  internal  or  external,  there  is  an 
irregular  leucocytosis  reaction,  and  last  of  all  a  hyperleucocytosis,  but 
very  slight  in  every  case. 

Influence  of  the  Cure  by  Hypodermic  Injections. — What  happens 
under  the  influence  of  an  injection  of  1  c.c.  of  Choussy-Perriere  water  ? 
The  counting  of  leucocytes  has  been  made  by  the  very  exact  method  of 
Lassabliere.  For  simplicity's  sake  we  shall  refer  to,  as  he  does,  in  our 
figures,  not  cubic  millimetres,  but  the  one-hundredth  of  a  cubic  milli- 
metre. Supposing,  for  example,  that  80  is  the  number  found  for  a  normal 
animal.  After  leucocytosis  reaction,  we  find  say  150.  We  do  not  write 
150,  but  the  half  of  150  plus  the  half  of  the  average  between  80 
and  150,  that  is  to  say,  115  -^2  =57.  The  number  is  therefore 
75  +  57  13'2,  which  represents  one  half  of  the  absolute  number  150, 
and  half  of  the  ratio  between  the  absolute  number  and  the  number 
stated  previously  for  the  same  animal.  That  will  permit  the  comparison 
of  the  reaction  of  two  animals  having  the  same  absolute  figure,  though 
not  having  the  same  initial  number. 

Intraperitoneal  In.jection  and  Leucocytosis  Reaction. 

If  a  very  small  dose  of  Choussy-Perriere  water  be  injected  into  the 
peritoneum  of  a  guinea-pig  or  a  rabbit  a  clear  leucocytosis  reaction  will 
be  found  to  have  taken  place.  Three  guinea-pigs  giving  successive 
reactions  of  75-80-79  white  globules,  five  hours  after  an  injection  of 
1  c.c.  of  Choussy-Perriere  water,  that  is  of  0'006  of  its  total  mineral- 
ization, exhibited  a  blood  count  of  178-158-147.  This  reaction  has 
been  about  the  same  in  three  guinea-pigs  which  received  5  c.c.  of 
water,  a  dose  five  times  stronger.  Thus,  for  the  water  of  La 
Bourboule,  the    leucocytosis    reaction  following    an    injection    is    very 
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pronounced,  and  seems  in  a  large  measure  independent  of  the  dose 
injected. 

These  results  can  absolutely  be  compared  to  those  obtained  by 
Professor  Kichet,  who  had  studied  the  leucocytosis  reaction  of  a  great 
number  of  animals  after  the  injection  of  different  doses  of  NaCl  or  of 
a  solution  of  sterilized  peptone  and  has  concluded  :  "  Following  these 
experiments,  the  very  important  conclusion,  from  the  therapeutic  point 
of  view,  is  arrived  at  that  too  strong  doses  are  used  for  injections. 
This  efficiency  of  small  doses  of  solution  causes  us  to  reflect.  It  is 
quite  the  same,  whether  one  injects  1  c.c.  of  plasma  or  a  liquid 
containing  only  1  in  10,000  of  muscular  plasma." 

Leucocytosis  Immunity  after  Peritoneal  Injection. — If  after  fifteen 
days  we  give  those  guinea-pigs  a  second  injection  of  Choussy-Perriere, 
it  is  found  that  those  animals  which  had  reacted  very  strongly  at  the 
first  injection  do  not  react  at  the  second,  and  pass  from  178-158-147  to 
145-114-135 ;  in  other  words,  they  have  obtained  their  leucocytosis 
immunity  for  the  injection  of  this  water.  Thus,  these  guinea-pigs, 
after  intraperitoneal  injections  of  the  water  of  La  Bourboule,  are 
immune  against  this  water,  and  this  immunity,  as  many  observations 
show,  requires  a  fortnight  to  become  established.  Neither  at  the  first 
nor  at  the  second  injection  has  any  serious  symptom  appeared,  and  had 
we  not  noticed  the  difference  between  the  first  counts,  we  should  be 
tempted  to  say  that  the  first  injection  had  been  without  effect  and  that 
the  second  also  had  been  without  effect.  If  we  refer  to  the  experiments 
of  Professor  Richet,  we  arrive  at  the  same  conclusion  :  "  To  produce 
this  immunity  fifteen  days  afterwards,  exceedingly  minute  doses  were 
sufficient,  doses  so  minute  that  it  was  long  before  I  believed  it,  but 
after  repeating  my  experiments  again  and  again,  I  had  to  give  in  to 
the  evidence.  Perhaps  physicians  will  here  find  material  for  reflection, 
and  will  try  to  obtain  wide  reaching  effects  with  small  means." 

Leucocytosis  and  Intravenous  Reaction. 

We  noticed  in  a  normal  series  of  rabbits  that  following  intravenous 
injections  of  Choussy-Perriere  water  in  the  marginal  vein  of  the  ear, 
we  obtained  a  leucocytosis  reaction  the  same  as  that  which  followed  the 
intraperitoneal  injection.  Fifteen  days  afterwards  we  give  our  animals 
a  fresh  injection  of  Choussy-Perriere  :  we  obtain  no  reaction.  We  may 
then  be  allowed  to  say  that  as  in  the  preceding  case  we  have  obtained 
a  consecutive  immunity. 

Pro^ssor    Richet    has    shown    that    the    intravenous   injection   of 
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7  iu  1,000  solution  of  chloride  of  sodium  in  a  large  dose  produces  a 
hyperleucocytosis  which  lasts  sometimes  six  months,  and  if  small  doses 
are  used  the  number  of  leucocytes  becomes  normal  after  about  ten  days. 

Injection  of  Mineeal  Watee  followed  by  Injections 

OF  Toxins. 

Now,  let  us  suppose  that  after  fifteen  days  we  inject  into  those  animals 
which  have  received  a  first  dose  of  Choussy-Perriere  water,  a  dose  of  toxin 
of  any  kind.  What  is  going  to  happen?  We  have  injected  into  our  guinea- 
pigs  a  dose  of  1  c.c.  of  typhoid  toxin  prepared  according  to  the  method 
of  Besredka  and  we  notice  that  their  leucocytosis  number  which,  after 
the  first  injection  was  178-158-147,  and  145-114-135  after  the  second, 
was  137-92-95  after  the  injection  of  typhoid  toxin.  Ten  days  later  they 
receive  a  dose  of  1  c.c.  of  bouillon  culture  of  coli  bacillus  ;  they  show  no 
reaction  at  all.  The  test  guinea-pigs  had  extremely  strong  reactions  ; 
two  of  them  died.  We  may  therefore  say  that  after  injections  of 
Choussy-Perriere  water  it  is  possible  to  confer  upon  animals  an 
immunity  sufficient  to  place  them  in  a  condition  to  resist  various 
and  repeated  injections  of  deadly  microbes ;  and  also  to  furnish  them 
with  a  sufficient  resistance  to  combat  the  effect  of  those  different 
injections  with  success. 

Injection  of  Toxins  followed  by  Injections  of 
Mineeal  Watee. 

Suppose  now  that  we  give  to  those  animals,  first  an  injection  of  toxin 
in  a  toxic  dose  ;  what  will  happen  if  we  treat  them  immediately 
afterwards  by  an  injection  of  mineral  water?  We  have  given  first, 
typhoid  toxin,  afterwards  a  culture  of  coli  bacillus  twenty-four  hours 
old,  to  a  series  of  guinea-pigs  and  rabbits.  We  have  injected  a  certain 
number  of  these  animals  every  daj'  for  five  days  with  an  injection  of 
La  Bourboule  water  in  the  peritoneum  ;  all  the  animals  thus  treated 
have  resisted  the  infection  while  the  control  animals  died  in  a  period  of 
time  varying  between  three  and  five  days.  Four  fresh  rabbits  received 
an  injection  of  1  c.c.  of  coli  bacillus  culture,  twenty-four  hours  old,  in 
the  marginal  vein  of  the  ear.  The  two  control  rabbits  died  the  third 
day  ;  the  two  others  which  had  received  Choussy-Perriere  water  in  the 
vein — 5  c.c.  every  day  for  four  days — recovered.  We  must,  however, 
confess  that  they  required  nearly  three  weeks  to  recover  their  normal 
weight;    six    weeks    later    their    blood    count   was    practically  normal. 
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Nevertheless,  they  slightly  reacted  to  a  new  injection  of  water  of 
La  Bourboule  :    99  to  112   (the  test  had  passed  from  95  to  157). 

These  recent  experiments  are  only  the  verification  of  those  made 
together  with  Professor  Billard  in  1906,  when  I  noticed  the  fact  without 
attaching  much  importance  to  it ;  my  attention  being  then  fixed  on 
another  point.  I  have  taken  them  up  again,  because  they  again 
assume  all  their  importance,  showing  the  vital  action  of  certain 
mineral  waters  on  special  pathological  conditions.  My  experiments 
show  results  similar  to  the  important  and  very  curious  research  of 
M.  Bellin,  of  Tours,  which  he  allows  me  briefly  to  summarize. 

Experiment  I. — He  injected  into  the  muscles  of  three  rabbits  the 
virus  of  rabies.  One  received  carbonate  of  soda  in  distilled  water 
solution  for  twelve  days,  2  c.c.  per  kilo  weight  of  animal  three  times 
a  day.  A  control  animal  and  the  animal  treated  had  no  symptom  of 
hydrophobia  ;  the  third  died.  Twenty-one  days  after  the  last  injection 
of  saline  solution,  he  injected  into  the  peritoneum  of  each  of  them 
^  c.c.  of  a  streptococcus  culture  in  glycerine  bouillon,  killing  the  normal 
rabbit  in  twenty-four  hours.  The  control  rabbit  of  the  preceding 
experiment  died  in  twenty-four  hours.  The  subject  previously  treated 
by  the  solution  of  carbonate  of  soda  had  no  untoward  symptoms. 
Eighteen  days  after,  it  could  tolerate  without  inconvenience  the  lethal 
dose  of  streptococcus.  Finally,  five  months  after  the  injection  of  the 
virus,  it  tolerated  easily  three-fourths  of  1  c.c.  of  culture  of  Bacillus  coli 
in  the  peritoneum,  a  dose  which  killed  three  control  rabbits  in  nineteen, 
fourteen  and  twenty-three  hours  respectively. 

Experiment  II. — He  injected  three  rabbits  subcutaneously  with  h  c.c. 
(a  non-lethal  dose)  of  a  culture  of  streptococcus  in  pepton  bouillon 
twenty-four  hours  old.  One  of  these  rabbits  was  treated  by  carbonate 
of  soda,  and  another  by  calcium  chloride,  both  given  subcutaneously, 
3  c.cg.  per  kilo  weight  of  animal  three  times  a  day  for  three  days,  then 
twice  a  day  for  seven  days.  Ten  days  after  the  injection  of  strepto- 
coccus, he  injected  into  the  peritoneum  of  each  of  them  a  lethal  dose 
of  culture  of  hen  cholera.  The  control  rabbit  died  in  eighteen  hours. 
The  rabbit  treated  with  Na.,CO;j  showed  no  symptoms.  The  rabbit 
treated  with  CaCl.,  had  diarrhoea  and  became  thinner,  but  in  ten  days 
was  quite  well  again. 

Experiment  III. — Three  rabbits  were  injected  subcutaneously  with 
^  c.c.  of  a  culture  of  hen  cholera  twenty-four  hours  old  (non-lethal  dose). 
Injections  of  NagCOsand  CaClg  were  made  for  seven  days,  two  injections 
every  day,  3  c.cg.  per  kilo  weight  of  animal.     Five  days  after  the  last, 
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he  injected  a  lethal  dose  of  Bacillus  coll  into  the  peritoneum  of  each 
rabbit.  The  test  animal  died  in  forty-eight  hours.  The  two  animals 
treated  had  no  symptoms.  Three  months  from  the  beginning  of  the 
experiment,  the  Bacillus  coli  was  injected  under  the  same  conditions, 
but  in  stronger  doses,  and  killed  both  rabbits  in  nineteen  and  thirty-two 
hours  respectively.  The  immunity  conferred  by  the  saline  injections 
had  disappeared. 

Anaphylaxis  and  Thermal  Cuee. 

In  final  consideration  of  the  matter,  we  may  draw  attention  to  the 
action  of  the  water  of  Choussy-Perriere  on  the  phenomena  of  anaphy- 
laxis, demonstrated  by  the  experiments  of  Dr.  Daupeyroux  [5]  published 
last  year.  As  an  antigen,  Dr.  Daupeyroux  used  the  haemostyle  of 
Dr.  Eoussel,  which  gives  very  strong  anaphylactic  reactions,  is  not 
immediately  fatal  and  allows  of  the  series  of  phenomena  which  he 
wished  to  study  being  observed  more  easily.  After  having  prepared 
his  animals,  he  treated  a  series  of  them  with  water  mixed  with  the 
bran  with  which  they  were  fed.  A  second  series  was  treated  by 
injections  of  1  c.c.  of  water  every  day ;  a  third  series  by  2  c.c. 
every  day.  The  water  was  taken  from  the  spring  and  was  used 
almost  immediately.  The  water  of  La  Bourboule  was  given  to  the 
rabbits  twenty-four  hours  after  treatment  with  the  antigens.  During 
eighteen  consecutive  days,  the  injections  were  made  at  the  same 
rate  and  under  the  same  conditions  ;  at  the  end  of  this  time,  Dr. 
Daupeyroux  made  an  injection  "  dechainante  "  and  stated: — 

(1)  That  the  water  of  La  Bourboule  taken  by  the  mouth  does  not 
seem  to  modify  to  any  extent  the  anaphylactic  conditions  (perhaps  by 
reason  of  the  manner  in  which  it  was  given). 

(2)  The  water  of  La  Bourboule  when  injected  has  a  certain  anti- 
anaphylactic  power,  sometimes  surprising,  as  it  can  make  the  animal 
absolutely  refractory. 

(3)  The  question  of  doses  seems  to  be  of  great  importance,  weak 
doses  apparently  being  more  active  than  stronger  ones. 

(4)  It  seems  that  the  longer  the  period  of  the  action  of  the  waters  is 
protracted,  the  longer  does  the  effect  of  small  doses  persist. 

Thus  a  whole  series  of  experiments  made  by  different  workers — 
Bichet,  Bellin,  Daupeyroux,  and  myself — being  compared,  give  analogous 
and  confirmatory  results. 

From  experiments  dealing  with  the  results  obtained  with  the 
mineral  water,  certain  facts  become  evident  : — 
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(1)  General  immunity  may  be  conferred  upon  the  organism  by  the 
injections  of  mineral  water,  diminishing  its  susceptibility  and  protecting 
it  from  other  infections. 

(2)  The  infected  organism  may  be  endowed  with  sufficient  resistance 
to  allow  it  successfully  to  resist  a  previous  infection  which  may  be  fatal 
to  normal  animals. 

i3)  In  all  these  experiments,  the  importance  of  the  amount  of  the 
dose  of  mineral  water  injected  was  clearly  shown.  Feeble  and  infrequent 
doses  confer  an  immunity  equal  to  that  given  by  strong  doses,  and 
they  appear  to  be  of  greater  efficiency  than  the  strong  doses  when 
it  is  necessary  to  detoxicate  an  organism  or  increase  its  resistance. 

(4)   Injections  with  strong  doses  lengthen  the  period  of  immunity. 

For  practical  purposes  it  seems  rational  for  two  kinds  of  cases  to 
be  generally  considered  : — 

(1)  The  case  of  an  individual  whose  resistance  is  below  normal,  for 
instance,  the  case  of  a  child  who,  when  examined,  appears  to  be  in 
perfect  health  but  is  fragile,  and  his  parents  say  :  "  He  catches  every- 
thing that  comes  along."  Into  such  a  child  we  would  inject  every 
eight  or  ten  days,  say  8  to  10  c.c.  of  water,  according  to  his  leucocytic 
reaction,  ending  the  treatment  with  an  injection  of  about  50  c.c,  after 
which  he  will  have  acquired  a  leucocytic  immunity,  the  final  dose  being 
given  solely  for  its  prolongation. 

(2)  The  case  of  an  organism  seeking  to  rid  itself  of  toxins,  either 
arising  within  itself  or  from  outside. 

[Under  (2)  may  be  classed  many  patients  at  the  thermal  stations. 
If  we  consider — as  may  fairly  be  done — bearing  in  mind  the  works 
of  Billard,- Lery,  Laisne,  Galup  and  others,  the  manifestations  of 
dietetic  maladies  as  accidental  forms  of  anaphylaxis,  we  should  give 
these  patients  daily,  or  every  other  day,  water  injections,  these  being 
followed  by  a  strong  dose,  given  subcutaneously  or  intravenously,  as 
soon  as  the  organism  has  become,  so  to  speak,  disanaphylactized,  so  as 
to  protect  it  from  fresh  infections.] 

In  practice  this  permanent  immunity  conferred  by  the  thermal  cure 
is  often  to  be  seen,  and  every  year  we  observe  patients  whom  we  have 
treated  for  this  or  that  trouble  who  have  not  had  returning  symptoms 
of  it  until  the  January  or  February  of  perhaps  the  following  year,  and 
every  year  we  see  children  hitherto  delicate  who  have  passed  the  winter 
without  the  least  sickness. 

As  a  result,  we  believe  that  by  this  form  of  treatment  we  shall 
obtain  results   superior  to  those  obtained   by  the  various  methods  of 
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empiricism  at  present  in  use,  which  have,  however,  ah-eady  given 
satisfactory  results  in  many,  perhaps  the  majority  of  cases.  Never- 
theless, whenever  the  condition  of  the  patient  troubles  us,  we  do  not 
hesitate  to  supplement  the  usual  treatment  by  a  few  injections,  or  to 
substitute  the  injection  treatment  for  the  ingestion  treatment. 

But  it  may  be  objected  that  the  experiments  of  Kichet  and  Belin 
seem  to  prove  that  this  is  not  alone  a  function  of  mineral  waters. 
What  advantage  is  there  in  employing  them  in  preference  to  solutions 
of  chloride,  bicarbonate  of  soda,  or  calcium  carbonate  ? 

To  this  we  answer,  first,  that  the  internal  action  of  mineral  waters 
can  never  be  compared  with  that  of  the  corresponding  artificial  prepara- 
tions, because  of  the  numerous  elements  present  in  the  water  and  their 
chemical  condition,  which  invests  them  with  a  decided  superiority 
from  a  therapeutic  point  of  view. 

Secondly,  this  general  property  which  is  the  attribute  of  many 
mineral  waters  is  not  common  to  all.  All  have  not  the  same  anti- 
toxic power ;  this  has  been  proved  by  the  experiments  published 
dealing  with  their  anti-anaphylactic  properties. 

It  is  necessary  that  they  should  be  studied  and  those  which  have 
common  properties  should  be  determined,  as  well  as  what  these 
properties  are,  bearing  in  mind  the  special  effect  that  each  has  on 
such  and  such  organ  in  different  affections.  For  instance,  what 
is  the  local  effect  of  sodium  chloride,  and  where  is  this  effect  to  be 
noted  ? 

Prolonged  observation  has  fixed  respective  regions  of  action  for 
each  mineral  water — the  skin,  the  mucous  membranes,  the  kidneys, 
the  circulating  system,  &c. — and  experiments  have  confirmed  these 
properties.  Thus,  in  our  special  case,  the  experiments 'made  at  the 
laboratory  of  Professor  Billard  at  Clermont-Ferrand,  have  shown  that 
if  we  desire  only  to  partially  disanaphylactize  an  animal  by  an  injection 
of  mineral  water,  and  if  we  consider  the  effects  that  follow  this  injec- 
tion, we  can  see  that  after  the  use  of  La  Bourboule  water,  for  instance, 
the  animal  manifests  principally  lesions  of  the  respiratory  mucous 
membranes  and  of  the  skin,  the  signs  of  which  are  a  definite  dyspnoea 
and  itching. 

If,  on  the  other  hand,  water  of  Chatel-Guyon  be  used,  the  effects 
noted  will  take  the  shape  of  intestinal  symptoms,  with  severe,  even 
blood-stained  diarrhoea.  If  Vichy  water  be  used,  digestive  disorders  will 
be  noticed  ;  and  it  is  this  special  study  of  the  action  of  each  thermal 
medication  which  will  govern  our  choice,  according  to  the  location  of 
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the  special  trouble  to  be  treated,  the  general  physical  conditions  being 
the  same. 

The  poussee  ther male,  ion  instance,  in  my  opinion,  clearly  determines 
the  region  of  activity  of  each  mineral  water.  It  acts  more,  I  believe, 
on  the  system  of  the  patient  than  on  the  disease  itself,  but  discussion 
as  to  the  nature  of  the  poussee  thermale  would  take  us  too  far  afield  ; 
opinions  about  it  differ  so  widely.  We  merely  repeat  what  we  said 
at  the  outset,  that  many  experiments  will  be  needed  to  determine 
exactly  the  limits  of  the  fields  of  action  of  each  mineral  water  on 
the  different  organs  and  the  different  parts  played  by  these  waters  in 
various  maladies. 

How  shall  we  explain  the  general  action  of  hydro-mineral  medication, 
which  we  have  just  discussed  ?  We  do  not  pretend  to  settle  this  ques- 
tion ;  although  various  works  published  up  to  now  supply  us  with 
satisfactory  hypotheses. 

The  action  on  leucocytosis,  the  defensive  role  of  which  is  known, 
may  be  effected  by  the  colloids  in  the  Bourboule  water. 

As  a  result  of  the  experiments  of  Victor  Henri,  Melle  Cernavodeanu, 
Monnier,  Vinard  and  others,  we  have  become  aware  of  the  great  potency 
of  colloidal  solutions.  Foa  and  Agazotti,  among  others,  have  shown 
that  if  rabbits  are  injected  with  staphylococcus  and  streptococcus,  the 
injection,  one  hour  later,  of  electric  colloidal  silver  will  retard  the  death 
of  the  animal ;  while  if  injections  of  diplococcus  and  Eberth  bacillus 
into  rabbits  are  made,  and  these  are  followed  by  the  injection  of  electric 
colloidal  silver,  one,  twelve,  or  even  twenty-four  hours  later,  the  animals' 
lives  will  be  saved. 

As  to  the  toxins,  Foa  and  Agazotti  have  observed  that  in  vitro  the 
tetanus,  diphtheria,  and  dysentery  toxins  are  not  affected,  while  in  vivo 
the  injection  of  colloidal  metal  made  immediately  after  the  toxic 
injection,  enables  the  animal  to  resist  a  ten  times  more  than  lethal 
dose  of  toxin. 

With  regard  to  the  composition  of  mineral  waters,  and  to  the 
catalytic  properties  of  some  of  their  constituent  elements,  Belin  has 
shown  the  importance  of  their  oxidizing  properties  in  a  series  of 
recently  published  works.  These  data  are  confirmed  by  those  of 
Luniere,  Chevrotin,  Delcourt,  Bapin,  &c.  Does  not,  therefore,  the 
chemistry  of  the  organism,  directly  or  indirectly,  undergo  some 
modification,  so  that  the  infecting  agents  are  no  longer  able  to  find 
the  necessary  conditions  for  their  growth  ?  Is  there  not  at  the 
opportune  moment  an  abundant  production  of  oxidation  ?  This 
question  must  be  investigated. 
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Numerous  experiments  are,  however,  still  necessary  to  define  exactly 
the  roles  of  the  different  factors,  the  duration  of  the  immunity  obtained, 
and  the  immunizing  power  exercised  by  the  different  mineral  waters  on 
the  various  toxins. 

Conclusion. 

In  any  case  the  general  immunity  conferred  by  the  injection  of 
mineral  water  is  not  an  hypothesis.  It  is  greater  than  the  immunity 
conferred  by  the  usual  means,  so  far  as  we  may  judge  from  experi- 
mental physiology  and  hydro-mineral  clinics,  considering  the  rapidity 
with  which  it  is  obtained,  its  strength,  its  relative  non-specificity  and 
the  facility  with  which  it  may  be  determined.  This  method  should  be 
employed  whenever  it  is  necessary  to  immunize  an  individual  from 
outside  infections,  either  by  diminishing  his  susceptibility  or  by 
strengthening  his  resisting  power,  allowing  him  to  combat  external 
or  internal  infections. 

The  administration  of  hydro-mineral  injections  whenever  possible 
will  always  yield  better  results  than  when  the  waters  are  ingested ;  the 
action  will  be  more  rapid,  more  complete,  and  of  longer  duration. 

A  fuller  knowledge  of  the  action  of  each  mineral  water  on  the 
different  organs  will  enable  us  to  produce  at  the  same  time  both  general 
and  local  effects,  and  to  determine  with  exactitude,  for  each  particular 
case,  its  hydrological  indications. 
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Case    of    Urticaria    Pigmentosa.' 
By  J.   L.   Bunch,   M.D. 

This  patient,  a  boy  aged  (5  years,  has  a  very  well  marked  pigmented 
eruption  over  the  whole  of  the  trunk  and  limbs,  spreading  up  also  on  to 
the  neck,  but  leaving  the  face  quite  clear.  His  mother  says  he  has  had 
these  spots  ever  since  a  short  time  after  his  birth.  Each  spot  persists  for 
a  considerable  time.  He  has  a  very  well  marked  factitious  urticaria  : 
ten  minutes  ago  I  drew  my  nail  lightly  over  his  shoulder,  and  you  can 
see  the  mark  quite  plainly  now.  The  spots  seem  to  irritate  him  to  some 
extent ;  he  scratches  them  from  time  to  time,  but  they  are  said  not  to 
interfere  with  his  sleep.  He  is  said  to  be  a  fairly  good  patient,  and  does 
not  lie  awake  scratching  for  long.  He  is  a  Russian  dancer,  it  is  said, 
and  has  been  trained  for  the  stage.  Certainly  he  is  a  wonderful  mimic, 
but  here  I  cannot  induce  him  to  give  an  exhibition. 

The  question  has  arisen  as  to  whether  urticaria  pigmentosa  is  more 
common  among  Russians  and  Poles  than  among  English  people.  One 
does  not  see  many  of  these  cases  at  any  time.  Those  I  see  at  the 
Queen's  Hospital  for  Children  appear  to  be  mostly  of  Polish  or 
Russian  nationality.  The  lesions  tend  to  clear  up  rather  late  in 
life,  sometimes  they  may  start  about  puberty,  but  the  usual  hap- 
pening is  for  them  to  start  soon   after  birth,  as  in  this  boy. 

Internal  treatment  seems  to  have  no  particular  efifect  on  the  lesions, 
and  local  applications  can  only  be  directed  to  allaying  the  itching. 

This  boy  appears  to  be  fairly  well  nourished.  He  was  admitted 
into  Dr.  Parkinson's  ward,  in  the  first  place,  because  of  vomiting  and 
diarrhoea,  and  he  had  a  definite  rise  of  temperature.  When  the 
diarrhoea  and  vomiting  were  got  rid  of,  the  spots  did  not  seem  to  have 
improved  ;  in  fact,  there  has  been  very  little  change  in  his  condition 
during  his  stay  in  hospital. 

'  At  a  meeting  of  the  Section,  held  October  25,  1918. 
N— 1 
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Case    of    Aplastic    Ancemia    (previously   shown). 
By  J.  Porter  Parkinson,  M.D.  (President).  • 

I  SHOWED  this  case  to  you  at  the  meeting  held  on  May  24  last. 
Some  of  you  may  remember  that  he  was  a  very  anaemic  boy.  His 
blood  count  was  a  very  unusual  one,  and  was  suggestive  of  aplastic 
anaemia.  The  symptoms  he  had  were  various  haemorrhages,  not  only 
under  the  skin,  but  also  from  the  nose  and  mouth,  and  occasionally 
there  was  blood  in  the  fteces  and  urine.  At  the  time  he  was  last 
shown  the  report  on  the  blood  count  was  as  follows :  Red  cells, 
1,260,000;  leucocytes,  800;  haemoglobin,  20  per  cent.;  colour  index, 
0"9  ;  polymorphonuclears,  27  per  cent.  ;  lymphocytes,  72'5  per  cent. ; 
eosinophils,  0"5  per  cent.  There  were  no  nucleated  cells,  nor  were 
any  marrow  cells  seen.  There  seemed  to  be  no  doubt  that  it  was 
a  case  of  aplastic  ana?mia,  in  which  the  marrow  of  the  bone  ceases 
to  work,  so  that  it  does  not  produce  polymorphonuclear  leucocytes. 
I  presume  that  is  the  usually  accepted  explanation  of  these  cases. 

After  the  boy  had  been  shown  here  on  the  last  occasion,  the  anaemia 
had  increased,  and  the  haemorrhages  in  the  gums  continued.  On 
June  11,  that  is,  nearly  three  weeks  after  he  was  shown  here,  the  red 
cells  had  gone  down  to  G24,000,  the  white  cells  were  1,600,  the  haemo- 
globin was  17  per  cent.,  the  colour  index  1'4,  the  polymorphonuclears 
28  per  cent.,  the  lymphocytes  68  per  cent.,  eosinophils  2  per  cent.  No 
nucleated  reds  were  seen  then  or  at  any  time.  Transfusion  was  per- 
formed by  Mr.  Bankart,  on  June  18,  from  a  healthy  male  aged  26  years. 
The  blood  was  tested  for  haemolysis  against  that  of  the  patient  and  was 
found  to  be  satisfactory  ;  300  c.c.  of  blood  mixed  with  30  c.c.  of  citrate 
solution  was  injected  intravenously.  The  patient's  colour  improved 
greatly  during  and  after  that  procedure.  About  a  week  afterwards,  the 
blood  count  showed  a  slight  increase  of  red  cells,  in  other  respects  it 
was  about  the  same  as  before.  The  increase  then  was  only  up  to 
880,000.  A  second  transfusion  was  carried  out  on  June  28,  the  donor 
being  a  healthy  female  aged  25  years.  Her  blood  also  was  tested  for 
haemolysis  against  that  of  the  patient  and  was  satisfactory ;  .500  c.c.  of 
blood  mixed  with  50  c.c.  of  citrate  solution  were  injected,  as  before. 
After  five  minutes,  the  patient  became  collapsed,  very  cyanosed, 
and  vomited,  and  the  pulse  became  feeble  and  rapid.  He  recovered 
sufficiently  from  this,  however,  for  the  transfusion  to  be  continued.    But 
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at  the  end  of  the  operation  there  was  some  epistaxis,  and  several  large 
pinkish  spots  appeared  on  the  arms  and  body.  On  being  returned  to 
the  ward  he  was  still  very  collapsed.  Pituitrin  was  given  sub- 
cutaneously,  and  he  passed  bright  blood  in  the  urine  and  by  the  rectum; 
he  vomited  blood,  and  the  epistaxis  continued.  Coagulose  was  given 
subcutaneously,  and  calcium  lactate  by  the  mouth.  Next  day  he  was 
still  passing  blood  by  the  bowel  and  the  urine,  and  was  deeply  jaundiced 
and  comatose.  On  June  30  the  haemorrhages  had  ceased,  but  he  was 
still  jaundiced.  The  following  day  he  seemed  rather  better.  Later  his 
blood  was  examined,  and  was  found  to  contain  only  580,000  red  cells. 
The  rest  of  the  blood  count  was  similar  to  the  others  I  have  read  out. 
One  nucleated  red  cell  was  seen  in  counting  280  leucocytes. 

On  July  10  the  jaundice  had  gone,  but  the  child  was  weak  and 
drowsy.  The  heart  apex  was  1?  in.  outside  the  nipple  line,  and  a 
systolic  murmur  and  a  presystolic  murmur  were  heard  over  it.  The 
temperature,  which  had  been  somewhat  raised  during  the  past  month, 
went  up  to  103-8°  F.,  but  on  the  following  day  it  fell  to  100'  F.  The 
temperature  variation  was  mostly  between  99^  and  100'  F. 

The  child  grew  weaker  and  weaker  and  more  drqw'sy,  and  had  in- 
continence of  urine  aud  faeces.  The  mother  refused  to  have  another 
transfusion  done,  and  on  July  24  insisted  on  removing  him  home.  He 
lay  unconscious  for  a  fortnight  and  then  slowly  improved.  The  donor 
of  the  second  supply  of  blood  developed  acute  influen/a  on  the  day 
following  the  transfusion. 

At  the  present  time  the  boy  seems  to  have  completely  recovered. 
His  colour  is  good,  the  heart  has  returned  to  its  normal  size,  and  the 
murmurs  at  the  apex  have  disappeared.  The  blood  count  on  June  '22 
showed  3,9(30,000  red  cells  per  cubic  millimetre  of  blood,  whites  5,800, 
haemoglobin  65  per  cent.,  colour  index  08.  Of  the  white  cells,  65  per 
cent,  were  polymorphonuclears,  32  per  cent,  lymphocytes,  2  per  cent, 
eosinophils,  and  1  per  cent,  hyaline.  There  was  no  alteration  in  the 
shape  of  the  red  cells,  there  were  no  nucleated  forms,  and  no  marrow 
cells.  There  were  many  haemorrhages  to  be  seen  in  both  ocular  fundi, 
and  there  was  some  optic  neuritis.  Those  haemorrhages  have  now 
disappeared,  and  a  little  fibrous  ti.ssue  remains  along  the  vessels  due  to 
the  old  neuritis.  That  is  yesterday's  ophthalmological  report.  So  we 
may  say  the  boy  has  practically  recovered  from  this  grave  condition, 
from  which  recoveries  are  almost  unknown. 

I  think  it  is  the  only  case  of  the  kind  which  has  been  shown  before 
the  Society.     It  is  a  very  rare  type  of  anaemia,  and  it  is  a  still  rarer 


4      Bliat :    A  Neiv  Counting  Chamher  for  Cells,  d-ct.,  in  Fluids 

event  to  have  a  case  recovering  from  it.  No  immediate  (effect,  anyhow, 
seemed  to  follow  the  treatment.  The  first  treatment  in  the  case  which 
was  tried  was  to  apply  X-rays  to  the  bones,  with  the  idea  of  stimulating 
them  to  perform  their  function — that  is,  the  red  marrow.  As  no 
immediate  result  ensued,  it  had  been  given  up  when  transfusion  was 
determined  on. 

DISCUSSION. 

Dr.  F.  Paekes  Webee  :  As  far  as  I  remember,  we  were  inclined  to  give  a 
hopeful  prognosis  in  this  case  when  it  was  shown  last  time  :  but  the  comiilete 
recovery  which  has  ensued  is  a  matter  for  congratulation.  The  diagnosis  tbat 
it  was  a  case  of  aplastic  anaemia,  but  not  of  the  acute  type,  still  holds  good. 

The  Peesidext  (in  reply)  :  With  regard  to  the  possiblf^  causation  of  this 
case,  it  has  sometimes  been  suggested  that  the  condition  may  follow  nephritis. 
This  boy  had  kidney  trouble  six  years  previously,  so  the  history  says.  But 
there  was  no  sign  of  that  when  he  was  in  the  hospital  with  this  anaemia  : 
he  had  no  albuminuria  at  any  time.  Hence  I  do  not  think  we  can  attribute 
the  causation  in  this  case  to  kidney  troiible.  There  is  no  history  of  "  growing 
pains." 

A  New   Counting  Chamber  for   Cells,    Sec,   in  Fluids. 
By  K.  8.  Bhat. 

The  chamber  is  of  the  Biirker  type,  each  ruled  area  being  5  mm. 
square,  and  the  depth  0"1  mm.  The  volume  over  each  ruled  area  is 
therefore  2'5  c.mm.,  or  5  c.mm.  over  the  two.  The  rulings  are  so  placed 
that,  looking  through  the  microscope,  the  two  left-hand  top  corners  are 
both  seen  to  be  occupied  by  doubly  bisected  squares,  without  having  to 
turn  the  slide  round.  Each  ruled  area  is  practically  a  Tlirk  square 
with  the  lines  prolonged  into  a  surrounding  row  of  millimetre  squares, 
a  few  lines  being  added  to  make  the  subdivisions  more  uniform.  Four 
points  are  also  marked  on  the  slide  where  the  corners  of  the  coverslip 
ought  to  lie. 

General  usefulness  is  claimed  for  the  chamber,  but  little  originality. 
Biirker's  principle  of  primary  coverslip  application  ensures  uniform 
cell  distribution.  Each  half  of  the  chamber  serves  as  a  control  for  the 
other.  And  the  large  size  of  the  ruling,  with  the  different  degrees 
of  subdivision  in  different  portions  of  it,  make  the  chamber  equally 
useful  for  fluids  wdth  high  cell  contents  like  blood  and  low  ones  like 
some  cerebro-spinal  fluids. 


•+1 


%  • 


o 


Section  for  the  Stubp  of  Biecase  in  Children. 

President — Dr.  .).  Pointer  Parkinson. 


Case  of  Shortening  of  the  Limbs  on  one  side  of  the  Body  ; 
?  Osteogenesis  Imperfecta   Unilateralis.' 

By  Joseph  E.  Adams,  F.E.C.S. 

The  diagnosis  in  this  case  is  uncertain,  as  the  condition  is,  in  my 
experience,  unique.  The  boy  is  now  aged  6  years,  and  is  the  ninth 
child  in  a  family  of  eleven.  The  parents  and  the  other  children  are 
quite  healthy,  and  there  is  no  history  of  miscarriages.  The  abnormality 
of  the  right  lower  extremity  was  first  noticed  when,  at  the  age  of 
18  months,  the  child  began  to  walk.  The  abnormality  in  the  upper 
extremity  was  not  observed  until  he  came  to  Shadwell  Hospital,  where 
he  was  under  my  .care  for  a  short  time.  When  he  was  first  seen, 
in  1915,  there  was  a  shortening  of  2  in.  in  the  leg,  and  temporarily 
a  boot  was  supplied  with  a  thickened  sole.  He  walked  about  in  it 
without  pain.  Apparently  there  has  never  been  pain,  and  he  uses  both 
right  upper  and  lower  extremities  perfectly  well.  The  present  condition 
was  revealed  in  its  entirety  in  March,  1918.  Now,  the  right  lower 
extremity  is  3^  in.  shorter  than  the  left,  and  the  right  upper  extremity 
is  considerably  shorter  than  its  fellow.  Wassermann's  reaction  with 
the  serum  was  negative,  as  also  was  von  Pirquet's  reaction.  The  urine 
has  been  examined  on  two  occasions  for  Bence  Jones'  proteid,  but  with 
negative  results.  Except  for  measles  at  the  age  of  o  years,  and  a  slight 
transient  attack  of  jaundice  in  March  last,  the  boy  has  been  quite 
healthy  :  there  was  no  rise  of  temperature  in  this  last  illness. 

It  is  a  remarkable  fact  that  this  condition  is  limited  almost  entirely 
to  the  right  side  of  the  body.     There  are  bosses  on  the  skull  on  both 

'  At  a  meeting  of  the  Section,  held  November  ±1.  1918. 
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sides,  but  that  is  the  only  exception  to  its  unilaterahty.  The  bones 
affected  are  the  upper  end  of  the  right  humerus,  the  lower  end  of  the 
radius,  some  metacarpal  and  phalangeal  bones  of  the  right  hand,  the 
upper  and  lower  ends  of  the  femur,  the  upper  and  lower  ends  of 
the  right  tibia,  the  upper  end  of  the  fibula,  and,  to  some  extent,  the 
metatarsals  and  phalanges  of  the  right  foot. 

With  regard  to  pathological  appearances,  the  majority  of  the 
skiagrams  exhibit  a  lesion  which  is  rather  suggestive  of  inflammatory 
change  than  of  any  other  obvious  pathological  lesion.  I  submitted 
the  skiagrams  to  Mr.  Shattock,  who  at  once  suggested  that  it  was 
a  tuberculous  epiphysitis,  or  a  tuberculous  osteomyelitis,  and  that  is 
chiefly  why  the  von  Pirquet  test  was  done.  But  the  bones  do  not 
appear  to  be  typical  of  that,  though  certainly  the  lesion  exhibits 
rarefaction.  It  is  not  limited  to  the  epiphyses,  and  in  all  cases  it 
extends  well  into  the  shaft  of  the  bone.  One  might,  therefore,  call  it 
a  unilateral  diffuse  osteomyelitis.  But  it  would  be  difficult  to  state  the 
precise  cause  and  nature  of  the  lesion.  Tubercle  seems  to  be  out  of  the 
question ;  there  is  nothing  to  support  the  idea  of  syphilis,  and  a  pysemic 
lesion  is  a  rather  improbable  notion.  If  it  had  dated  from  birth,  and 
not  started  when  the  child  began  to  walk,  perhaps  it  would  have  been 
reasonable  to  call  it  osteogenesis  imperfecta,  considering  that  it  was 
limited  to  the  right  side.  But  the  skiagrams  hardly  bear  out  that 
diagnosis. 

With  regard  to  multiple  myelomata,  these  might  reasonably  be 
limited  to  the  right  side,  and  they  are  supposed  to  be  associated  with 
Bence  Jones'  proteid  in  the  urine.  But  on  two  occasions  the  patient's 
urine  has  been  examined  for  this  substance,  and  it  has  not  been  found. 

If  we  call  the  condition  fragilitas  ossium,  that  does  not  help  to 
explain  it.  No  doubt  the  bones  are  fragile,  because  the  skiagrams  show 
there  has  been  a  fracture  at  the  upper  end  of  the  tibia,  but  apparently 
it  has  re-united,  and  no  one  knows  when  it  took  place. 

A  suggestion  made  to  me  this  evening  was  that  it  might  be  due 
to  multiple  enchondromata.  The  skiagram  of  the  lower  end  of  the 
femur  suggests  the  appearance  of  enchondroma,  but  most  of  the  other 
skiac^rams  suggest  an  mflammatory  lesion  rather  than  a  neoplasm. 

DISCUSSION. 

Dr.  H.  C.  CA:^fEEON  :  This  case  bears  a  resemblance  to  the  one  I  showed  at 

this  Section  at  the  meeting  before  the  last,  a  boy  of  about  the  same  age.  The 
striking  feature,  at  lirst  sight,  was  that  the  right  arm  and  leg  were  very  much 
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shorter  than  those  on  the  left  side.  The  skiagram  of  the  hones  on  the  affected 
side  showed  changes,  especially  in  the  metacarpals  and  phalanges,  which 
seemed  to  be  of  the  same  nature  as  the  changes  in  the  hand  of  this  boy, 
although  much  further  advanced.  The  condition  in  that  case  also  was  almost 
confined  to  one  side :  it  was  not  absolutely  unilateral  because  the  little  finger 
on  the  opposite  side  was  involved.  The  general  opinion  at  the  meeting  was 
that  it  was  a  case  of  multiple  enchondromata.  I  think  the  same  diagnosis 
applies  here.  The  condition  is  likely  to  be  progressive.  The  skiagrams  do  not 
resemble  those  from  cases  of  osteogenesis  imperfecta. 

Dr.  Leonard  Gltheie  :  This  is  a  most  interesting  case,  and  prol)ably 
unique.  Still,  I  cannot  help  feehng  that  the  possibility  of  its  being  osteogenesis 
imperfecta  has  been  a  little  hurriedly  dismissed.  There  seem  to  be  many 
points  about  it  which  bring  it  into  line  with  those  cases,  though  I  admit  that 
a  unilateral  condition  of  osteogenesis  imperfecta  has  not  been  described.  At 
the  same  time  I  do  not  see  why  such  should  not  occur.  We  are  told  that 
it  should  have  been  congenital  if  it  was  that  ;  but  in  many  instances  cases 
I  have  met  have  only  been  diagnosed  when  fractui'es  have  occurred.  This 
child  has  had  a  fracture,  and  there  is  no  history  of  when  it  occurred,  nor  any 
information  about  it.  That  is  exactly  what  happens  in  many  cases  of  osteo- 
genesis imperfecta.  The  skiagrams  seem  to  show  rarefaction,  which  is  what 
one  would  expect  in  such  a  case.  I  would  not  like  to  affirm  or  deny  the 
possibility  of  its  being  a  case  of  enchondromata,  and  I  am  not  sure  whether 
that  finding  was  proved  in  Dr.  Cameron's  case.  With  regard  to  the  bossing  of 
the  skull,  over  the  ears,  I  thought  Dr.  Cameron  would  be  attracted  by  that 
at  once,  as  the  bosses  strongly  resemble  those  he  so  aptly  described  as  present 
in  osteogenesis  imperfecta.  I  regard  this  as  a  very  anomalous  condition  of 
osteogenesis  imperfecta. 

Dr.  F.  Paekes  Weber  :  This  case  may  possibly  be  one  of  those  conditions 
described  as  osteitis  fibrosa,  not  the  completely  generalized  form  which  is 
sometimes  associated  with  von  Recklinghausen's  name,  but  one  of  tbe  more 
local  forms. 

The  President  :  There  is  a  good  deal  of  significance  in  the  absence  of 
pain  in  this  case.  It  was  at  first  suggested  that  the  condition  was  inflam- 
matory, but  the  absence  of  pain  all  through  is  very  much  against  its  being 
of  inflammatory  nature.  The  lesions  apparently  start  in  tlie  neighbourhood  of 
the  epiphyses,  and  the  skiagrams  impressed  upon  me  the  same  idea  as  upon 
Dr.  Cameron.  I  thought  they  showed  that  there  was  a  deposit  of  cartilage, 
a  decided  new  growth  of  some  kind  there.  There  was  considerable  thickening 
of  the  parts  of  the  bones  near  the  epiphyses,  and  apparently  some  new  tissue. 

Mr.  J.  E.  Adams  (in  reply)  :  I  am  inclined  to  accept  Dr.  Leonard  Guthrie's 
suggestion  rather  than  the  others.  With  regard  to  the  suggestion  of  osteitis 
fibrosa,  I  thought   that  was    more    frequently   hmited   to   the   region   of   the 


8       Cameron  :   Oxycephalij  ivitli  Symmetrical  Polysyjidactylia 

epiphyses,  and  did  not  usually  extend  into  the  bone  shafts,  as  this  condition 
has  done.  I  think  the  only  skiagram  which  definitely  supports  the  suggestion 
of  hyperplasia,  or  the  formation  of  anything  like  enchondromata,  is  that  of  the 
lower  end  of  the  femur.  There  does  not  seem  any  indication  for  surgical 
interference  at  the  present  time. 


Case  of    Oxycephaly  with  Symmetrical  Polysyndactylia. 
By  H.  C.  Cameron,  M.D. 

This  little  baby  is  7  weeks  old.  There  is  one  other  child  in  the 
family,  and  that  is  healthy.  No  other  similar  affection  appears  in  the 
family  history.  The  skull  is  of  normal  measurement  for  the  age, 
and  the  weight  of  the  child  is  11  lb.  7  oz.  The  mother  noted 
extreme  prominence  of  the  eyes  at  birth,  and  she  thinks  they  are 
not  so  prominent  since  the  first  few  weeks  of  lif^.  But  they  are  still 
decidedly  prominent,  the  orbits  no  doubt  being  shallow.  The  skull 
shows  the  ordinary  appearance  of  mild  oxycephaly  or  tower  skull.  The 
optic  disk  is  normal  :  there  is  no  evidence  of  either  optic  atrophy  or 
retinitis  pigmentosa. 

The  interest  of  the  case  is,  that  it  shows  a  deformity  which  is  exactly 
like  a  deformity  I  have  seen  once  before  in  a  baby  of  about  the  same 
age  with  oxycephaly,  a  symmetrical  deformity  of  the  thumbs  and  great 
toes — a  polysyndactylism — giant  great  toes  and  giant  thumbs  consisting 
of  the  union  of  two  separate  thumbs  and  two  separate  toes. 

A  Frencli  worker  has  written  a  paper  (which  I  have  not  yet  had 
time  to  read)  on  what  he  calls  acrocephalo-polysyndactylia,  a  term 
which  sums  up  the  chief  features  of  the  case.  I  think,  from  the  fact 
that  the  two  cases  have  come  to  me  accidentally  within  a  short 
time,  that  there  is  an  occasional  association  between  these  unusual 
deformities. 

Of  course,  oxycephaly  has  been  described  in  association  with  many 
other  deformities,  and  it  is  a  most  interesting  speculation  as  to  what 
causes  these  associations  of  deformity,  such  as  cervical  ribs  with 
coloboma  iris  and  retinitis  pigmentosa,  and  so  on,  and  what  is  the 
connecting  cause.  Here  there  seems  to  be  an  association  between 
the  faults  in  ossification  of  the  skull,  and  this  form  of  polysyndactyly. 
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Dr.  Leonakd  Guthrie  :  The  late  Dr.  George  Carpenter  showed,  before 
the  old  Children's  Society,  two  sisters,'  whose  heads  were  very  much  like  this 
child's,  only  the  deformity  was  much  more  gross  to  look  at.  Those  children 
had  a  large  quantity  of  Wormian  bones,  which  made  the  head  more  or  less  of 
the  shape  of  a  turnip,  and  each  of  these  cases  had  either  syndactyly  or  six 
toes  on  each  foot. 


Case  of    Achondroplasia  with    Hydrocephalus. 
By  H.  C.  Cameron,  M.D. 

I  BROUGHT  this  case  in  order  that  I  might  ask  the  opinion 
of  members  as  to  whether  the  very  large  and  curious  head  in 
this  severe  case  of  achondroplasia  was,  or  was  not,  associated  with 
distension  of  the  ventricles  of  the  brain  —  i.e.,  whether  hydro- 
cephalus was  present.  Of  course,  all  these  children  have  large  rounded 
heads,  with  important-looking,  dome-like  foreheads.  I  saw  this  child 
when  4  or  5  months  old,  and  have  not  seen  it  since  until  now.  in  its 
fourteenth  month,  and  at  the  former  date  I  made  no  notes  as  to  the 
possibility  of  there  being  hydrocephalus.  My  feeling  is,  that  it  has 
hydrocephalus.  The  mother  thinks  the  head  is  growing  rapidly,  and  I 
wondered  whether  members  had  met  with  an  association  of  hydro- 
cephalus with  achondroplasia. 

A  case  of  such  severity  as*I  have  shown  to-day  does  not,  I  think, 
often  survive.  When  I  saw  it  at  4  months  old  it  was  the  oddest 
looking  mortal  imaginable  :  the  limbs  were  much  shorter  than  any  I 
had  seen  before,  and  the  head  much  larger ;  the  pelvis  was  narrower,  it 
tapered  to  a  point  more.  It  recalled  those  specimens  of  achondro- 
plasiac  foetuses  which  we  see  in  the  museums,  more  than  the  children, 
subjects  of  the  condition,  whom  we  see  in  life.  I  take  it  that 
achondroplasia  is  a  disorder  which,  in  its  greater  degrees,  is  incoui- 
patible  with  life,  and  that  it  is  only  the  comparatively  mild  cases 
which  survive  and  grow  up.  This  present  case  is,  I  think,  one  of  the 
most  severe  which  "is  compatible  with  life.  The  spinal  curvature 
described  by  Jansen  is  very  well   marked. 
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DISCUSSION. 

Dr.  Leonaed  Guthrie  :  With  regard  to  the  question  of  hydrocephalus  in 
addition  to  achondroplasia,  every  case  of  achondroplasia  is  apt  to  be  regarded 
as  hydrocephalus,  because  the  head  is  so  much  larger  in  proportion  to  the 
limbs.  But  the  head  of  the  present  child  is  even  larger  than  what  one  usually 
sees  in  achondroplasia :  here  there  appears  to  be  hydrocephalus.  I  have 
always  regarded  Jansen's  brochm-e  as  an  interesting  and  most  remarkable 
example  of  special  pleading ;  there  is  hardly  any  feature  of  achondroplasia 
which  does  not  accord  with  his  theory.  But  when  one  comes  to  actual  facts, 
the  theory  is  not  so  convincing.  On  the  first  page  there  is  a  picture  of  a 
perfectly  round  amniotic  cavity,  with  a  foetus  doubled  up  within  it,  and  a  great 
deficiency  of  amniotic  secretion.  You  are  apt  to  say  that  is  positive  proof. 
But  you  find  it  is  only  a  diagram,  drawn  to  fit  in  with  his  theory,  and  that 
there  was  never  anything  like  it  seen  at  all. 

Dr.  Eric  Pritchard  :  This  head  does  not  strike  me  as  being  a  typical  case 
of  hydrocephalus,  there  is  not  the  general  roundness  of  the  skull  usual  in  such 
cases,  and  further  the  fontanelle  is  distinctly  depressed. 

The  President  :  From  the  size  of  the  head,  it  struck  me  there  was  some 
hydrocephalus  here  :  I  think  this  head  would  be  3  in.  larger  than  the  average 
for  the  age.  The  average  is  18  in.,  whereas  this  would  be  about  21  or  22  in. 
There  is  no  bulging  of  the  fontanelle,  but  both  fontanelles  are  very  large,  and 
the  head  is  larger  tlian  that  one  expects  to  find  when  the  condition  is  pure 
achondroplasia. 


Notes  on  a    Case  of   Chronic   Priapism. 

By  Eric  Pritchard,  M.D. 

This  is  a  case,  I  believe,  of  vaso-motor  habit.  It  is  four  years  since 
the  boy  acquired  it,  and  he  has  had  it,  I  think,  ever  since  without 
intermission.  During  the  daytime  the  organ  is  collapsed,  but  as  soon 
as  the  bOy  goes  to  sleep  at  night,  the  penis  becomes  engorged,  and  by 
the  time  the  sleep  is  sound  there  is  enormous  priapism.  At  about  the 
■eighth  day  this  boy  vyas  circumcised.  The  after-dressing  was  apparently 
conducted  in  an  unsatisfactory  manner,  so  that  there  was  soreness. 
The  second  night  after  the  operation  there  was  considerable  turgescence 
of  the  organ,  and  during  the  next  three  or  four  days  the  penis  was 
■enormously  swollen,  and  apparently  painful  too,  after  which  date  the 
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wound  began  to  heal  and  the  pain  to  subside.  The  penis  was  erect 
during  sleep,  and  subsided  during  the  day  :  there  had  been  nothing  of 
that  nature  before  the  operation.  I  think  it  is  a  clear  case  of  priapism 
induced  by  habit,  which  was  started  at  the  age  of  ten  days. 

I  do  not  know  whether  anything  can  be  done,  but  I  think  the 
mother's  and  father's  anxiety  tends,  by  suggestion,  to  keep  up  the 
condition,  because,  as  soon  as  the  child  is  asleep,  they  rush  to  pull  down 
the  bed-clothes  to  look  at  it,  and  they  talk  a  good  deal  about  it  in  the 
presence  of  the  child.  I  think  counter-suggestion  may  be  efficacious 
in  this  case. 

DISCUSSION. 

The  President  :  Spinal  douching,  and  measures  of  that  sort,  might  help, 
as  well  as  the  administration  of  bromide,  which  has  perhaps  already  been  given. 
There  seems  to  be  no  focus  of  irritation  now. 

Dr.  H.  C.  Cameeon  :  Does  the  condition  persist  when  the  child  is  away 
from  home  ?  It  would  be  interesting  to  see  what  would  be  the  etfect  of  a  visit 
to  somebody  who  does  not  make  these  unfortunate  suggestions. 

Dr.  F.  Parkes  Webee  :  Is  there  any  rectal  irritation,  such  as  constipation, 
which  might  produce  the  condition  by  reflex  action,  when  the  higher  nervous 
control  is  removed,  or  partially  removed,  owing  to  sleep? 

Dr.  Eric  Peitchard  (in  reply)  :  The  child  has  been  treated  with  bromides. 
There  was  a  history  of  some  damage  to  the  neck,  but  it  seems  to  have  been 
a  haematoma  of  the  sternomastoid.  I  do  not  think  that  throws  any  light  on 
this  condition. 


4U."^  » 
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A  New  Case  of  Lipodystrophia  Progressiva.' 

By  F.  Parkes  Weber,  M.D.,  and  T.  H.  Gunewardene, 

M.R.C.S. 

The  patient,  E.  W.,  a  girl,  aged  12^  years,  has  been  since  the  age 
of  li  years  progressively  losing  the  subcutaneous  fat  over  her  face,  neck, 
upper  extremities  and  trunk,  as  far  down  as  the  pelvis.     She  now  has  an 


Fig.  1. 


extremely  emaciated  appearance  over  those  parts,  but  the  buttocks  and 
lower  extremities  are  fairly  plump  (certainly  not  thin).  Beyond  her 
wasted  appearance  she  has  nothing  to  complain  of,  excepting  an 
occasional  catarrhal  condition  of  her  nose  and  pharynx.  On  the  whole, 
she  has  been  gaining  in  weight  since  she  has  been  under  observation 
during  recent  years  ;  this  gain  in  weight  is  doubtless  due  chiefly  to 
growth  in  length  of  the  body.  There  is  no  evidence  of  any  disease  of 
the  thoracic  or  abdominal  viscera,  and  the  urine  is  free  from  albumin 
and  sugar. 

'  At  a  meeting  of  the  Section,  held  January  24,  1919. 
A— 1 
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At  7i  years  of  age  she  was  rather  full  in  the  face,  as  a  photograph 
of  about  that  period  shows.  Then  she  suffered  from  measles,  whooping- 
cough  and  pneumonia,  close  together,  and  the  wasting  of  the  subcutaneous 
fat  commenced  gradually  after  that.  Fig.  1  shows  the  patient  at  the 
age  of  about  1\  years.  Figs.  2  to  4  show  her  at  the  age  of  12i  years, 
with  all  the  appearances  of  lipodystrophia  progressiva. 

The  case  is  a  typical  one  of  so-called  "  lipodystrophia  progressiva," 
notably  in  regard  to  the  distribution  of  the  fat-atrophy,  the  patient's  sex, 
and  the  patient's  age  when  the  change  in  her  appearance  was  first 
noticed.^  The  diagnosis  was  made  by  Mr.  T.  H.  Gunewardene,  who 
saw  her  at  the  East  London  Hospital  for  Children. 

Dr.  GUNEWAKDENE  :  Her  chest  has  been  twice  examined  at  Victoria  Park 
Hospital,  without  any  evidence  of  disease  being  found. 


Osteogenesis     Imperfecta. 

By  E.  Bronson,  M.D. 

Case  I. — A  male,  full  term  infant  aged  6  months.  He  had  a  fracture 
of  the  left  humerus  and  the  right  tibia  at  birth,  and  of  the  right 
humerus  when  aged  6  months.  No  other  fractures  have  been  known  to 
occur.  He  was  first  seen  at  the  age  of  1  month,  when,  as  now,  there 
was  noticeable  shortening  of  the  proximal  long  bones.  The  shape  of  the 
head  was  entirely  normal  and  symmetrical.  Cranial  ossification  was 
deficient — a  mosaic  of  bony  islands  over  the  occiput  and  the  temporo- 
parietal region.  The  temporo-parietal  suture  lay  open  the  width  of 
one's  finger.  The  sagittal  suture  was  also  gaping  from  the  anterior 
to  the  posterior  fontanelles.  The  anterior  fontanelle  measured  8  in. 
transversely.  During  the  fourth  month  the  temporo-parietal  region 
began  to  ossify  rapidly,  and  now  membrane  can  be  felt  only  at  one  spot 
above  the  right  ear.  At  the  same  time  the  present  bilateral  bulging 
above  the  ears  has  become  noticeable.  This  bilateral  enlargement 
has  increased  up  to  the  present,  when  it  is  sufficient  to  turn  the  ears 
slightly  outward,  giving  the  shape  of  head  described  by  Dr.  Cameron. 
Ossification  over  the  occiput  has  not  progressed  as  rapidly  as  in  the 
temporo-parietal  region,  and  here,  also,  there  will  probably  be  abnormal 

'  Cf.  F.  Parkes  Weber,    "  Lipodystrophia   Progressiva,"   London  (Adlard  and  Son  and 
West  Newman),  1918. 
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protuberance  when  ossification  is  completed.  The  frontal  bones  showed 
no  defective  ossification  when  I  first  saw  the  child,  and  there  is  none  of 
the  frontal  fullness  and  downward  tilted  axis  of  the  eye,  which  Case  II 
shows.  Skiagrams  show  fractures  with  abundant  callus  of  both  humeri, 
shortened  and  somewhat  bowed  femora,  and  tibiae  bowed  in  the  lower 
third.  This  bowing  is  due,  obviously,  to  the  crossed  leg  position  which 
the  infant  assumes.  The  family  history  is  completely  negative ;  both 
parents  and  two  other  children  are  healthy.  The  Wassermann  reaction 
is  negative  in  both  mother  and  the  patient.  The  sclerotics  are  not 
grey-blue,  as  has  been  described  in  several  isolated  as  well  as  family 
cases  of  bone  fragility. 

Case  II. — A  female  child,  aged  3  years  10  months,  who  had  a  broken 
clavicle  and  right  humerus  at  birth.  The  mother  says  she  has  had 
fifteen  fractures  in  all,  the  latest  three  weeks  ago.  Most  of  these  have 
been  untreated,  with  the  result  of  extreme  deformity  of  the  long  bones. 
There  is  considerable  hypotonia  of  the  joints,  and  an  underhung  jaw. 
The  head  shows  bilateral  but  also  frontal  enlargement,  and  slight 
downward  rotation  of  the  antero-posterior  axis  of  the  eyes.  There  is  no 
occipital  prominence.  The  sclerotics  are  not  grey-blue.  The  father  of 
this  child  had  thirty  fractures,  the  first  in  infancy.  He  was  unable 
to  get  about  except  in  a  wheeled  chair.  He  died  recently,  at  29  years  of 
age,  of  influenza.  No  history  of  either  blue  sclerotics  or  otosclerosis 
could  be  obtained.  The  grandfather  was  reported  to  be  quite  normal. 
A  brother  of  the  patient,  aged  8  years,  has  had  no  fractures. 

DISCUSSION. 

Dr.  H.  C.  Cameron  :  Professor  Keith  has  shown  me  the  adult  skeleton  at 
the  College  of  Surgeons  of  a  case  which  exhibits  the  bilateral  bulging  very  well. 
He  was  a  man  of  most  passionate  and  uncontrolled  temper,  and  it  has  been 
suggested  that  this  peculiarity  of  temperament  is  general.  I  believe  there  is 
a  specimen  in  the  Edinburgh  College  of  Surgeons,  called  '  Bowed  Jimmy,"  a 
rickety  dwarf,  probably  a  case  of  osteogenesis  imperfecta.  In  the  history  it  is 
noted  that  he  headed  the  "  meal  riots  "  in  Edinburgh.  Certainly  some  of  the 
children  with  osteogenesis  imperfecta  who  have  come  to  me  have  been  of  very 
excitable  nature.  It  is  obvious  that  an  infancy  spent  with  the  handicap  which 
these  children  have  must  be  an  abnormal  infancy,  and  such  an  abnormality  of 
itself  would  lead  no  doubt  to  excitability  of  temper.  I  ask  whether  Dr.  Bronson 
has  noted  any  peculiarity  of  temperament  in  these  children. 

Dr.  Beoxson  (in  reply) :  I  may  almost  say  the  opposite  was  the  case  in 
regard  to  the  temperament  of  the  osteogenesis  imperfecta  cases  which  I  have 
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seen.  The  infant  cast  smiles  at  each  visit,  and  the  little  girl,  whom  I  saw  for 
the  first  time  yesterday,  was  at  once  very  friendly.  One  of  the  cases  which 
I  reported  in  the  Edinhurrjh  Medical  Journal,  April,  1917,'  was  for  a  time  the 
pet  of  the  ward  at  the  Edinburgh  Royal  Infirmary.  The  family  of  fifty-five 
described  in  the  same  article  were  jovial  people  :  the  grandfather,  a  public-house 
keeper  in  the  town,  had  been  especially  noted  for  his  good  humour. 


Myoclonus  Multiplex  in  a  Girl  aged  2  years   11   months. 

By   F.    J.    PoYNTOx,   M.D. 
(Shown  by  Miss  K.  Cass.) 

HiSTOEY :  October  27,  1918. — F.  C,  Jewess,  aged  2  years  11 
months,  suddenly  started  to  tremble  all  over,  threw  her  arms  about, 
cried  out,  and  seemed  to  be  in  pain.  She  became  quieter  when  nursed, 
and  settled  off  to  sleep.  On  attempting  to  lay  her  down  she  became 
violent,  threw  herself  about  and  screamed.  The  parents  say  she  has 
been  like  this  for  the  whole  of  the  last  month.  She  takes  her  food  well, 
and  the  parents  say  she  has  no  difficulty  in  swallowing.  She  has  to  be 
held  while  being  fed,  and  seems  terrified  to  be  left  without  support.  The 
parents  say  the  child  feels  about  with  her  hands  for  an  object  as  if  she 
does  not  see  clearly,  and  makes  several  attempts  before  she  can  take 
it.  The  father  reports  that  the  child  has  not  been  feverish  nor  sick,  and 
has  a  good  appetite.  She  has  made  no  attempt  to  walk  since  the  onset 
of  this  illness,  and  has  not  talked. 

Past  history  :  She  was  able  to  walk  and  talk  up  to  a  month  ago. 
She  has  had  no  illnesses  except  whooping-cough,  measles,  chicken-pox, 
but  she  was  a  delicate  baby. 

Family  history :  Eleven  children  in  the  feimily.  All  of  them  are 
healthy.     The  parents  are  healthy. 

Condition  on  admission  (November  23,  1918)  :  Sturdy,  plump  child, 
with  high  colour.  All  her  movements  are  wild  and  choreiform.  Rapid 
nodding  movements  of  head  combined  with  lateral  movements.  Eyes 
in  a  state  of  rapid  coarse  tremor  in  every  direction,  with  dilated  pupils 
reacting  to  light.  Eyelids  and  mouth  twitched  incessantly.  Respirations 
jerky  and  rapid.  When  held  in  a  standing  position  the  child  is  unable 
to  keep  herself  steady,  and  is  in  a  state  of  generalized  coarse  tremor. 
She  does  not  appear  to  sway  in  any  one  direction.      The  child  quietens 

'  "On   Fragilitas   Ossium,"    Edin.    Med.    Journ.,    1917,    n.s.   xviii,    pp.    240-281    (with 
bibliographies). 
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down  when  nursed  ;  any  external  stimulus  starts  the  choreiform  move- 
ments again.  She  makes  no  attempt  to  speak,  other  than  a  cry.  She 
can  see,  and  when  reaching  out  for  an  object  makes  several  attempts 
before  getting  hold  of  it.  She  eats  solid  food  and  swallows  without 
choking.  The  head  circumference  is  17|  in.  The  respirations  are 
irregular  and  sometimes  slightly  stertorous.  The  pulse  is  irregular 
and  rapid. 

Nervous  system  :  Optic  disks. — It  has  not  been  possible  to  make  a 
thorough  examination  without  an  anaesthetic.  The  disks  show  no  gross 
lesion.  Knee-jerks  increased.  Plantar  reflexes  variable.  Tendo  Achillis 
jerk  present. 

Wassermann  test :  Blood  and  cerebro-spinal  fluid  negative. 

December  20,  1918  :  Symptoms  less  marked,  but  still  present.  The 
movements  when  intentional  assume  the  coarse  tremor.  Patient  does 
not  respond  to  any  questions  or  remarks,  and  makes  no  attempt  to 
speak.     Temperature  remains  normal.     General  condition  unchanged. 

January  24,  1919  :  Symptoms  less  marked  except  for  occasional 
outbursts  of  increased  excitement,  lasting  for  a  short  period. 

The  diagnosis  of  this  case  is  obscure.  The  type  of  movement, 
especially  as  noted  early  on  in  the  illness,  with  the  lack  of  acute 
symptoms,  are  suggestive  of  a  myoclonus.  The  fact  that  the  disease 
has  remained  stationary  is  also  in  favour  of  a  myoclonus  rather  than  an 
encephalitis. 


Case  of  Pseudohypertrophic  Muscular  Paralysis  in  a  Girl, 

aged  10  years. 

By  F.  J.  Poynton,   M.D. 
(Shown  by  Miss  K.  Cass.) 

History  of  present  illness:  January  1,  1919. — Nine  months  ago 
the  mother  noticed  that  the  child  (a  girl,  aged  10  years),  dragged  the 
right  foot  slightly.  She  had  no  pain  and  was  otherwise  well.  The 
patient  has  been  going  to  school  up  to  the  present.  She  has  found  a 
slight  difficulty  in  walking,  and  is  apt  to  stumble  when  running.  She 
says  she  finds  it  hard  to  get  upstairs.  The  left  leg  is  said  to  have  been 
affected  for  the  last  nine  months ;  she  drags  with  both  her  feet.  No 
weakness  of  arms  has  been  noticed.  Her  general  health  is  fair.  She 
has  been  a  healthy  child,  and  has  had  no  other  illnesses  except  measles. 
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Family  history  :  Seven  children.  All  strong  and  healthy  except 
the  eldest,  aged  18  years,  who  has  a  deformed  back  with  weakness  of 
legs  and  left  arm.  No  history  of  any  similar  complaint  in  parents' 
families. 

Condition  on  admittance  :  She  walks  steadily,  but  tends  to  sway 
from  side  to  side.  There  is  slight  lordosis.  She  can  get  up  from  a 
lying  position  without  any  evident  difficulty.  Muscular  system  :  The 
calves  are  large  and  hard,  especially  the  left.  The  vasti  externi  are 
much  enlarged,  giving  a  curved  appearance  to  the  thighs.  The  shoulders 
are  loose.  There  is  wasting  of  the  lower  fibres  of  the  pectoralis  major 
and  the  latissimus  dorsi.  The  serratus  magnus  is  wasted,  and  pro- 
motes a  tendency  to  winging  of  scapulae.  The  deltoids  are  slightly 
hypertrophied,  the  left  more  than  the  right.  The  infraspinati  are 
hypertrophied. 

The  interesting  points  in  the  case  are  :  the  sex,  age,  and  absence 
of  family  history. 

DISCUSSION. 

Dr.  E.  Cautley  :  Has  Dr.  Poynton  considered  the  alternative  of  this 
condition  being  secondary  to  encephalitis  ?  The  clonic  movements  are  due  to 
irritation  of  the  cerebral  cortex.  That  seems  to  be  a  more  probable  diagnosis  ; 
the  case  hardly  consorts  with  one  of  myoclonus  multiplex,  and  there  is  definite 
mental  deficiency.  The  comparatively  few  cases  of  myoclonus  I  have  seen 
have  shown  no  sign  of  mental  deficiency. 

Dr.  Lapage  :  I  can  support  what  Dr.  Cautley  has  said.  The  onset  was 
sudden,  at  2i  years  of  age,  and  the  symptoms  are  those  following  some  sudden 
illness.  There  is  mental  deficiency :  the  head  is  17  in.  in  circumference, 
smaller  than  that  of  a  normal  child  of  the  same  age.  Though  the  child  can 
walk  and  talk,  evidently  she  is  not  very  forward.  It  looks  as  if  it  is  likely  to 
be  encephalitis. 

Dr.  F.  Paekes  Weber  :  I  think  this  case  is  probably  analogous  to  those 
of  so-called  "  acute  tremor  "  in  children,  and  those  of  so-called  "  acute  ataxy  '' 
in  children,  both  of  which  are  generally  due  to  encephalitis,  tliough  not  of  the 
same  localization.     , 

The  President  :  The  acute  onset  with  these  symptoms  in  a  child  accords 
with  Dr.  Cautley's  views.  It  is  an  unusual  distribution  for  myoclonus 
multiplex.  I  should  have  thought  there  was  very  little  doubt  about  its 
being  encephalitis,  even  though  there  was  no  convulsion  or  definite  evidence 
of  such  an  onset. 
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Dr.  Beonsox  :  Was  the  percentage  of  sugar  in  the  hlood  determined  ? 
Hypoglycemia  in  the  muscular  dystrophies  has  been  reported  in  a  number  of 
cases  in  the  United  States  along  with  a  cretinism.  The  normal  sugar 
content  of  the  blood  of  0'09  per  cent,  to  0'12  per  cent,  is  reduced  to  0'07  per 
cent,  or  even  lower.  In  muscle  wasting  of  central  origin,  such  as  progressive 
muscular  atrophy,  or  in  muscle  wasting  due  to  disabling  disease,  such  as 
chronic  arthritis,  there  is  a  normal  amount  of  blood  sugar  and  no  creatin  in  the 
urine.  The  question  of  some  relationship  between  the  insufficient  utilization 
of  the  muscles  of  sugar  and  the  deposition  in  them  of  fat  suggests  a  defect 
in  the  control  of  the  glycogen-sugar  metabolism,  and  further  study  of  the 
chemical  physiology  of  these  cases  would  be  of  interest. 

Miss  Cass  (in  reply) :  No,  the  blood  was  not  tested  for  the  sugar  content. 
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Multiple    Neurofibromatosis  (von  Recklinghausen's   Disease). 

By  E.  Bronson,  M.D. 

D.  T.,  AGED  7  years  11  months,  had  the  first  pigmented  spot  about 
two  years  ago.  Within  six  months  a  soft  tumour  had  started  below  the 
right  scapula  and  many  more  pigmented  areas  had  appeared.  During 
the  past  year  the  tumour  has  increased  in  size.  It  measures  4  cm.  by 
7  cm.,  and  is  sessile  in  type.  The  skin  is  dependent  over  it.  Over  her 
chest  and  abdomen,  and  to  a  less  extent  over  her  extremities,  there  are 
cafe  au  lait  coloured  patches,  irregular  in  outline  and  varying  from  a  few 
millimetres  to  3  cm.  in  diameter.  She  is  45  in.  in  height  and  sluggish 
in  mental  development.  Her  father  has  had  similar  pigmented  spots, 
and  "  tiny  kernels  under  the  skin "  since  his  earliest  recollection. 
He  is  5  it.  in  height. 

Case   for    Diagnosis  ;     ?    Xanthelasmoidea    (Urticaria 
Pigmentosa) . 

By  E.  Broxson,  M.D. 

D.  C,  AGED  1|  years,  had  at  birth  two  brown  patches  on  his  right 
shoulder.  These  were  increasing  in  size,  so  an  unsuccessful  attempt 
was  made  to  excise  them.  At  his  fifth  week  other  similar  patches 
appeared  over  the  body.  Since  the  sixth  month  no  fresh  spots  have 
appeared,    and    recently    all    have    faded    somewhat,    a    few    entirely. 

'  At  a  meeting  of  tbe  Section,  held  February  28,  1919. 
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No  urticarial  symptoms  have  ever  been  present,  and  his  general  health 
has  been  excellent. 

When  I  saw  him  first  at  9  months  of  age,  he  had  twenty-eight  dark 
brown  patches,  scattered  asymmetrically  over  his  body,  varying  in  size 
from  5  mm.  to  6  cm.  They  were  irregularly  circular  and  faded 
gradually  into  the  surrounding  skin.  The  larger  were  flatly  papular, 
the  smaller,  macular.  Conspicuous  scars  marked  the  unsuccessful 
attempt  at  removal. 

The  case  is  not  typical  of  urticaria  pigmentosa,  if  urticaria  is  a 
necessary  characteristic  of  that  condition.  Dr.  Norman  Walker  prefers 
the  term  "  xanthelasmoidea,"  and  no  longer  classifies  the  condition 
with  the  urticarias.  Unfortunately  the  mother  refused  further  cutting 
of  the  skin  for  diagnosis. 

DISCUSSION. 

Mr.  H.  C.  Samuel  :  This  case,  if  it  is  urticaria  pigmentosa,  is  extremely 
at^,"pical.  In  the  cases  which  I  have  seen  the  eruption  was  more  symmetrical 
and  more  widespread  on  the  trunk.  A  diagnosis  can  be  made  by  doing  a 
biopsy  and  finding  a  large  number  of  mast  cells  in  the  section.  With  regard 
to  the  condition  being  of  a  naevoid  nature,  dermatologists  do  not  generally 
regard  it  as  such,  but  rather  of  the  nature  of  urticaria  of  chronic  type,  often 
associated  with  obvious  urticarial  dermatographia,  &c. 

The  Peesident  :  I  agree  with  the  view  of  Mr.  Samuel.  I  have  seen  a 
certain  number  of  such  cases,  and  they  had  a  great  family  resemblance  one 
to  another.  The  patches  I  saw  were  of  the  size  of  a  threepenny  or  sixpenny 
piece,  and  were  scattered  more  or  less  over  the  whole  trunk.  They  were 
usually  round  or  oval,  and  nothing  like  the  size  of  the  patches  in  this  case. 
Still,  I  cannot  confidently  suggest  an  alternative  diagnosis. 


Hypertrichosis  in  a  Mentally  Defective  Child. 
By  E.  Bronson,  M.D. 

B.  M.,  AGED  3  years  8  months,  came  to  Dr.  Poynton's  clinic  at  the 
Children's  Hospital,  Great  Ormond  Street,  when  18  months  old,  for  excess 
of  hair  on  his  forehead,  neck,  shoulders,  arms,  and  sacrum.  The  hair 
then,  as  now,  measured  from  1  in.  to  6  in.  in  length,  and  had  been  present 
from  birth.  He  had  a  negroid  nose  and  rather  a  dog-shaped  face.  He 
cut  his  teeth  early,  and  normally,  except  that  each  of  his  first  two  molars 
has  a  fifth  cusp.     The  fontanelle  closed  early.      Several  fits  occurred 
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between  the  fifth  and  tenth  month.  He  did  not  say  his  first  word  nor 
walk  until  2|  years  old.  He  was  in  mischief  and  very  "  clever  "  many 
months  before  he  talked,  in  fact  was  always  a  "bright"  baby.  He  is  an 
example  of  a  typical  "  naughty  boy  "  in  a  mentally  defective  child  at 
present.  He  does  not  take  colds  easily,  and  is  generally  in  excellent 
health. 

Dr.  Poynton  put  him  on  thyroid  treatment  when  he  first  saw  him 
and  he  has  been  on  it  since  until  two  months  ago.  He  has  continued 
to  improve  in  talking,  and  has  continued  as  active  since  its  cessation. 
I  have  followed  him  for  a  year.  Though  he  had  had  thyroid  treatment 
for  fourteen  months,  when  I  first  saw  him  he  was  just  beginning  to 
walk,  and.  saying  only  a  few  words.  The  large  tongue  had  persisted, 
and,  according  to  a  photograph,  a  similar  animal-like  face.  In  fact  the 
thyroid  had  had  no  specific  effect. 

DISCUSSION. 

Dr.  Burgess  :  Has  the  thyroid  treatment  had  anything  to  do  with  the 
growth  of  the  hair  in  the  case  of  hypertrichosis  ?  I  had  under  my  care 
a  middle-aged  lady  who  was  bald,  and  I  advised  her  to  take  thyroid.  She  did 
so,  and  I  did  not  see  her  for  some  time,  but  when  I  did  she  said  it  had  been 
very  successful,  but  the  hair  had  grown  all  over  her. 

Mr.  H.  C.  Samuel  :  Was  there  anything  wrong  with  the  heart  ?  I 
examined  the  heart,  and  found  it  slow  for  a  child  of  that  age,  and  somewhat 
irregular.     Has  that  any  bearing  on  the  case  ? 

Dr.  Bronson  (in  reply)  :  The  thyroid  treatment  had  had  no  apparent  etfect 
on  the  growth  of  the  hair.  The  hypertrichosis  has  been  present  from  birth 
very  much  as  at  present.  I  should  regard  the  slow,  irregular  pulse  as  the 
respiratory  irregularity  or  the  phasic  variation  which  Sir  James  Mackenzie 
describes,  both  of  which  are  physiological. 


Section  from  a  Case  of  Tuberculous  Meningitis  of  the  Spinal 
Cord  simulating  Anterior  Poliomyelitis. 

By  H.  C.  Cameron,  M.D. 

I  SHALL  first  mention  a  previous  experience  of  the  condition  which  I 
have  had.  A  year  or  so  ago  I  saw,  in  consultation,  the  little  daughter 
of  a  doctor,  and  I  concluded  from  the  symptoms  that  the  child  had 
an  anterior  poliomyehtis  of  the  lumbar  centre.     The  symptoms  had 
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been  present  seven  days.  The  child  was  in  the  drawing  room,  just 
able  to  walk  a  little,  and  the  father  pointed  out  the  weakness  of  the 
right  leg.  The  ankle-jerk  was  absent,  the  knee-jerk  just  obtainable 
on  the  right  side,  but  very  much  less  than  on  the  left.  Dr. 
James  Taylor,  who  also  saw  the  case  a  day  later,  agreed  with  this 
diagnosis.  Three  weeks  later  I  was  again  summoned.  The  child  was 
developing  tuberculous  meningitis.  Ten  days  later  she  died.  Before 
the  development  of  the  meningitis  the  paralysis  of  the  right  foot  had 
got  rapidly  better.  I  was  unable  to  explain  the  association  of  two 
conditions  apparently  distinct,  but  the  recollection  of  this  case  came  to 
me  when,  a  few  months  ago,  there  was  admitted  into  Guy's  Hospital  a 
child  suffering  apparently  from  anterior  poliomyelitis  involving  the 
lower  extremity.  The  child  made  a  good  recovery,  and  three  weeks 
later  was  about  to  be  discharged,  seemingly  in  good  health,  when  the 
temperature  rose  and  tuberculous  meningitis  slowly  developed.  I  met 
the  case  for  the  first  time  in  the  post-mortem  room,  and  that  was  the 
history  given  to  me.  The  cord,  at  the  level  of  the  lumbar  enlargement, 
showed  some  traces  of  adherent  lymph  :  there  was  obvious  extensive 
tuberculous  meningitis  of  the  brain,  and  there  were  caseous  glands  at 
the  bifurcation  of  the  bronchi.  The  section  I  show  to-night  is  one 
across  the  lumbar  enlargement,  and  there  are  giant-cell  systems  and 
foci  of  caseation  among  the  issuing  nerve  roots  of  the  lumbar 
enlargement.  This  section  seems  to  me  to  afford  the  explanation  of 
the  symptoms  of  the  case  which  I  saw  eighteen  months  ago.  I 
think  both  the  children  were  suffering  from  tuberculous  meningitis 
of  the  cord,  which  preceded  by  two  or  three  weeks  the  meningitis 
of  the  brain. 

DISCUSSION. 

The  President:  Did  the  symptoms  of  paralysis  appear  with  that  dramatic 
suddenness  which  one  often  witnesses  in  anterior  poliomyelitis,  or  was  the 
onset  more  gradual  ?  If  these  cases  were  common,  it  would  be  useful  for 
lumbar  puncture  to  be  done  on  all  cases  of  anterior  poliomyelitis  for  the  sake 
of  diagnosis.  But,  doubtless,  the  opinion  of  most  of  us  is  that  they  are  very 
unusual  cases  indeed. 

Dr.  H.  C.  Cameron  (in  reply)  :  The  onset  was  very  much  that  which 
one  finds  in  many  mild  cases  of  anterior  poliomyelitis.  In  my  first  case 
there  was  a  history  of  a  feverish  attack,  and  on  the  child  being  taken  out 
of  bed  again  and  allowed  to  walk,  the  lameness  and  weakness  was  noticed. 
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Case  of    Primary  Atrophic  Muscular    Dystrophy  (Amyotonia 
Congenita  of  Oppenheim).     (Previously  shown.) 

By  H.  C.  Cameron,  M.D. 

I  SHOWED  this  little  girl,  aged  4  years,  to  the  Section  in  February, 
1917,  then  aged  2  years.  Because  of  illness  I  was  not  able  to  be 
present,  but  I  could  see  from  the  report  of  the  discussion,  that  my  view 
was  not  generally  supported.  I  have  been  watching  her  for  two  years, 
and  I  take  the  opportunity  of  bringing  the  case  again.  I  think  we 
must  now  agree  that  it  is  a  case  of  amyotonia  congenita.  It  appears 
to  throw  some  light  on  the  somewhat  different  attitude  which 
neurologists  and  children's  physicians  take  towards  the  prognosis  of 
the  disorder.  We  are  apt  to  lay  some  stress  on  the  tendency  toward 
improvement  in  amyotonia  congenita,  whereas  most  muscular  dystro- 
phies and  muscular  atrophies  steadily  deteriorate.  I  think  this  child's 
case  supplies  us  with  the  explanation  of  the  discrepancy.  We  have 
here  the  resultant  of  two  forces — the  force  of  the  increased  power  of 
equilibrium  and  increased  control  over  the  nervous  system,  and  the 
force  of  the  steady  development  of  the  amyotonia,  which  is  acting  in 
the  reverse  direction.  The  resultant  of  those  two  forces,  at  present,  is 
such  that  the  child  at  the  age  of  4  years  has,  with  some  support,  just 
learned  to  walk.  My  impression  is  that  the  child's  condition  has  gone 
down-hill,  that  the  muscles  are  more  flabby,  and  that  the  amyotonia  is 
more  evident  than  when  I  showed  the  case  two  years  ago. 


Section  for  tbc  Stubi^  of  disease  in  Children. 

President — Dr.  J.  Porter  Parkinson. 


DISCUSSION  ON  THE  ETIOLOGY,  PREVENTION,  AND 
NON-OPERATIVE    TREATMENT    OF    ADENOIDS.^ 

Dr.  Haeey  Campbell. 

By  "  adenoids  "  I  understand  a  hyperplasia  of  the  pharyngeal  tonsil. 
In  many  cases,  at  least,  this  local  hyperplasia  is  part  of  a  general  hyper- 
plasia of  the  adenoid  tissue  throughout  the  body — that  condition  which, 
when  pronounced,  we  term  the  "  status  lymphaticus."  The  immediate 
cause  of  the  hyperplasia  is  clearly  some  defect  in  the  plasma  bathing 
the  individual  cells  of  the  affected  adenoid  tissue.  Cells  do  not  mis- 
behave themselves  unless  some  injurious  influence  operates  upon  them 
from  without.  What,  we  have  to  ask,  is  the  cause  of  this  plasmic 
defect  ? 

The  central  factor  in  the  causation  of  adenoids  is  intestinal  indi- 
gestion, due  mainly  (I  do  not  say  entirely)  to  an  excess  of  imperfectly 
insalivated  starchy  food — a  condition  of  things  which  is  traceable  to  the 
undue  softness  of  our  vegetable  food.  It  is  here  that  the  hereditary 
factor  comes  in.  We  know  that  adenoids  tend  to  run  in  families  : 
this  is  chiefly  because  in  these  families  the  bowel  has  less  than  the 
average  power  of  coping  with  an  abundance  of  carbohydrates. 

How  does  this  intestinal  indigestion  give  rise  to  the  plasmic  defect 
referred  to  "?  Chiefly,  I  think,  by  the  absorption  of  intestinal  poisons. 
The  defect  is  a  positive  rather  than  a  negative  one.  Adenoids  are  as 
common,  or  nearly  so,  in  the  overgorged,  pampered  children  of  the  rich 
as  in  the  comparatively  underfed  children  of  the  poor.  In  the  former 
the    blood    is,    if    anything,    surcharged    with    foodstufi's.     I    therefore 

'  At  a  meeting  of  the  Section,  held  January  24:,  1919. 
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assume  a  toxic  factor  to  be  in  operation — a  toxa-mia  secondary  to 
intestinal  indigestion.  As  a  result  of  this  toxaemia  the  tissues  are 
saturated  with  poisons  and  nutrition  suffers.  In  consequence  of  this 
the  resistance  to  microbic  infection  is  lowered,  especially  noticeable  in 
the  case  of  those  microbes  which  give  rise  to  catarrh  ;  there  is  a 
pronounced  tendency  to  catarrhs — of  the  nasal  passages,  nasopharynx, 
bronchi,  intestines,  &c.  We  have,  in  fact,  the  condition  of  things 
which  Dr.  Cameron  has  termed  the  "  status  catarrhalis,"  the  clinical 
equivalent  in  his  view  of  what  is  known,  post  mortem,  as  the  status 
lymphaticus.  The  catarrhs  are  due  to  invading  microbes.  These 
generate  toxins,  which,  when  conveyed  to  the  related  adenoid  tissues, 
cause  the  latter  to  take  on  hyperplasia.  Thus  catarrh  of  the  mucous 
membrane  related  to  the  pharyngeal  tonsil  tends  to  cause  hypertrophy 
of  the  latter — i.e.,  adenoids.  While  I  think  it  probable  that  the  adenoid 
hyperplasia  is  mainly  caused  in  this  way,  we  must  not  lose  sight  of  the 
possibility  that  it  may  likewise  be  the  direct  result  of  the  toxic,  or 
otherwise  abnormal,  condition  of  the  blood  already  referred  to. 

An  important  factor  in  the  causation  of  adenoids  is  defective 
mastication.     This  may  operate  injuriously  in  three  different  ways : — 

(1)  If  the  jaws  are  not  adequately  used  in  mastication  the  nasal 
passages  and  nasopharynx  fail  to  develop  properly,  and  it  is  generally 
acknowledged  that  adenoids  occur  more  frequently  in  those  in  whom 
these  parts  are  ill-developed  than  in  others. 

(2)  Vigorous  mastication  promotes  the  flow  of  blood  and  lymph 
in  the  nasopharynx  and  related  parts,  and  thus  tends  to  establish  a 
healthy  condition  of  the  mucous  membrane  lining  them ;  defective 
mastication  has  the  opposite  effect.  I  would  remind  you  of  the  close 
relation  of  the  external  pterygoid  muscles  to  the  nasopharynx. 

(3)  Defective  mastication,  implying  as  it  does  imperfect  salivary 
digestion,  promotes  mtestinal  indigestion. 

I  will  now  briefly  consider  the  subject  of  salivary  digestion.  Is 
salivary  digestion  a  minor  function,  or  is  it  an  important  one?  Dr. 
Sim  Wallace  considers  that  salivary  digestion  is  comparatively  unimpor- 
tant, that  its  essential  function  is  to  digest  the  starch  which  remains  in 
the  mouth  after  a  meal.  I  suggest  that  salivary  digestion  constitutes  an 
important  part  of  the  digestive  process.  Some  animals,  such  as  the 
horse,  the  ox,  and  the  sheep,  have  no  diastasic  ferment  in  the  saliva ; 
but  books  on  physiology  tell  us  that  in  man  all  the  three  great  salivary 
glands— the  parotid,  the  submaxillary,  and  sublingual— are  endowed 
with  the  power  of  converting  starch  into  dextrins  and  maltose  (i.e.,  the 
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penultimate  stage  of  starch  digestion),  and  it  is  said  that  starch 
digestion  goes  on  for  half  an  hour,  or  even  longer,  in  the  stomach.  I 
find  that  the  total  weight  of  the  salivary  glands  is  much  the  same  as 
that  of  the  pancreas  (as  15  to  16). 

Let  us  now  consider  some  of  the  changes  which  have  taken  place 
in  man's  diet  since  pre-cookery  times.  Before  man  learned  to  cook  his 
food  he  was  compelled  to  masticate  all  the  coarser  varieties  of  starchy 
foods  thoroughly  in  order  to  break  up  the  non-digestible  cellulose 
framework  and  thus  hberate  the  contained  nutriment.  This  implied 
effective  salivary  digestion.  Now  in  those  times  the  supply  of  starchy 
food  was  comparatively  limited  ;  consequently  only  a  limited  quantity 
of  starch  entered  the  bowel,  and  this  not  until  it  had  undergone 
efficient  salivary  digestion.  We  come  next  to  the  early  cookery  period, 
before  the  introduction  of  agriculture.  By  means  of  cookery  man 
greatly  increased  his  supply  of  starch,  for  the  application  of  heat  breaks 
up  cellulose  much  more  rapidly  than  can  be  done  by  mastication. 
Hence  the  mechanical  function  of  mastication  became  less  needful 
and  the  starch  was,  in  consequence,  less  insalivated  than  in  pre-cookery 
days  ;  in  short,  with  the  advent  of  this  period,  more  starch  entered  the 
bowel,  and  this  in  a  less  digested  form.  With  the  introduction  of 
agriculture  the  amount  of  available  starch  came  to  be  enormously 
increased,  and  at  the  present  time  starchy  foods  are  so  carefully  pre- 
pared that  many  of  them  are  swallowed  after  a  mere  pretence  at 
masticating,  and  the  bowel  is,  in  consequence,  apt  to  be  flooded  with 
starch  which  has  undergone  little,  if  any,  salivary  digestion  ;  thus 
intestinal  indigestion  is  apt  to  be  set  up.  Further,  the  consumption 
of  sugar  has  of  late  years  increased  enormously. 

I  now  ask  your  attention  to  the  relative  frequency  of  adenoids 
among  different  peoples.  I  suppose  most  will  agree  that  they  are  more 
common  among  the  British  than  any  other  people.  Sir  William  Osier 
thinks  there  is  more  mouth-breathing  per  acre  in  England  than  in  any 
other  country.  Mr.  Cheatle  found  adenoids  in  nearly  half  of  a  thousand 
school-children  examined  by  him.  And  observe  this  remarkable  fact : 
It  is  not  only  among  the  inhabitants  of  these  islands  that  adenoids  are 
so  prevalent.  You  find  a  similar  prevalency  among  British  communities 
all  over  the  world — in  Australia,  New  Zealand,  South  Africa,  India, 
Canada.  Qne  of  the  worst  cases  I  have  met  with  was  in  a  child  who 
was  brought  up  on  the  African  veldt,  under  exactly  the  same  climatic 
condition  as  the  native  negro.  This  shows  that  dampness  is  not  a 
primary  factor  in   causation ;   though  it   may  doubtless  act   as  a  pre- 
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disposing  factor  by  favouring  catarrhs.  We  can  obviously  rule  out 
heredity  in  explanation  of  the  prevalence  of  adenoids  among  the  British 
at  home  and  overseas. 

It  is  clear  that  there  must  be  some  specific  environmental  factor 
operating  in  the  case  of  the  British  all  the  world  over.  What  is  it  ? 
The  one  specific  factor  operating  in  the  case  of  the  British  and  not 
in  the  case  of  other  peoples  has  reference  to  diet.  Wherever  the 
Britisher  goes  he  carries  with  him  the  dietetic  habits  of  the  old  country. 
Inasmuch  as  there  is  nothing  peculiar  about  the  animal  food  of  the 
British,  the  peculiarity  must  pertain  to  the  vegetable  food.  What  is 
this  peculiarity  ?  It  consists  in  this,  that  our  vegetable  food  is  for  the 
most  jjart  consumed  in  a  form  which  does  not  favour  adequate  mastica- 
tion. That  the  vegetable  food  of  the  British  is,  on  the  whole,  softer 
than  that  of  other  peoples  can  be  proved  beyond  doubt.  You  have 
only  to  examine  British  jaws.  Jaws  do  not  develop  of  themselves  :  they 
require  exercise  in  the  shape  of  adequate  mastication.  Now  animal 
food  requires  little  mastication.  The  carnivora  do  not — cannot  in  fact 
— masticate  their  food  :  mastication  is  a  lateral  grinding  action  of  the 
lower  teeth  against  the  upper,  and  the  upper  and  lower  teeth  of  the 
carnivora,  when  opposed,  interlock  and  admit  of  but  little  lateral 
movement.  The  teeth  of  these  animals  are  adapted  for  crushing 
bones  and  tearing  flesh,  not  for  grinding.  We  may,  therefore,  safely 
conclude  that  the  defective  development  of  the  jaws  among  the  British 
is  due  to  the  fact  that  the  vegetable  food  of  the  British  does  not  provide 
adequate  mastication.  It  is  true  that  the  Esquimaux,  who  consume 
but  little  vegetable  food,  have  strong  jaws,  but  it  has  to  be  remembered 
that  these  people  consume  much  of  their  animal  food  in  a  hard,  frozen 
condition.  The  defective  development  of  the  jaws  among  the  British 
is  not  always  secondary  to  adenoids — it  is  common  in  those  who  have 
not  suffered  from  this  affection.  Its  great  frequency  is  shown  by  the 
fact  that  it  is  very  rare  to  meet  with  a  modern  British  jaw  in  which 
there  is  sufticient  room  for  a  normal  eruption  of  the  teeth.  On  the 
other  hand,  the  peoples  of  the  European  Continent,  to  go  no  farther, 
have,  in  the  main,  a  well-developed  maxillary  apparatus. 

These  considerations  would  lead  us  to  expect  a  priori  that  the 
vegetable  food  of  the  British  fails  to  promote  adequate  mastication. 
This  a  priori  conclusion  is  confirmed  by  an  actual  comparison  of  their 
vegetable  food  with  that  of  other  peoples.  The  chief  fault  lies  with 
our  cereal  foods,  which  are  consumed  in  a  spongy,  pappy,  and  pultaceous 
form.  We  eat  too  much  spongy  (non-crusty)  bread  and  pultaceous 
A— 2 
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pudding,  and  too  little  raw  vegetable  food  in  the  shape  of  salads  and 
fruit.  Of  late  years  we  have,  moreover,  consumed  large  quantities 
of   sugar. 

As  a  result  of  this  kind  of  diet  the  maxillary  apparatus  (including 
the  nasal  passages,  nasopharynx  and  salivary  glands)  does  not  develop 
properly  ;  the  local  flow  of  blood  and  lymph  is  not  adequately  stimu- 
lated ;  starchy  foods  do  not  undergo  adequate  salivary  digestion  ;  and 
an  excess  of  wholly  non-digested  starch  (as  well  as  of  sugar)  passes 
into  the  bowel,  there  to  give  rise  to  indigestion  and  putrefaction  (as 
shown  by  the  malodorous  motions).  Then  follow  toxaemia,  malnu- 
trition, diminished  resistance  to  infection,   catarrh,  adenoids. 

The  central  factor  is,  I  repeat,  intestinal  indigestion.  A  sound 
intestinal  digestion — no  adenoids.  I  do  not  mean  to  say  that  a  large 
amount  of  starchy  food  necessarily  causes  adenoids.  This  depends 
whether  or  not  the  bowel  can  cope  with  it.  Some  have  a  greater 
capacity  in  this  respect  than  others.  "We  have,  moreover,  to  take  the 
total  dietary  into  consideration.  The  Hindus  and  South  African 
natives  consume  an  abundance  of  rice  and  mealies  respectively,  but 
their  general  dietetic  customs  are  such  as  to  promote  normal  intestinal 
digestion ;  and  that  they  are  good  masticators  is  shown  by  their 
admirable  maxillary  development.  Xor  do  I  wish  to  contend  that 
there  is  only  one  form  of  intestmal  indigestion  capable  of  generating 
the  adenoid  habit  of  body ;  this  may  doubtless  at  times  be  brought 
about  by  a  diet  in  which  there  is  no  great  excess  of  starch  or  sugar. 

The  most  effective  way  to  diminish  the  prevalence  of  adenoids  in 
this  country  is  to  alter  some  of  our  dietetic  customs.  Crusty  bread 
should  be  substituted  for  the  soft  spongy  article — the  class  of  food 
typified  by  the  pernicious  bun  should  be  banished  ;  puddings  should  be 
limited  to  one  or  two  days  in  the  week ;  and  the  quantity  of  sugar 
should  be  kept  within  reasonable  limits.  On  the  other  hand,  more  raw 
vegetable  food  should  be  consumed  in  the  shape  of  salads  and  fruit. 


Dr.  Edmund  Cautley. 

I  feel  in  the  awkward  position  of  one  from  whom  some  new  light  is 
expected  on  the  subject  of  adenoid  hypertrophy  in  the  nasopharynx, 
whereas  I  can  only  remind  you  of  the  effects  generally  attributed  to  it 
and  indicate  those  of  most  importance  and  most  open  to  discussion. 

It    is    on    these    effects    that    the    decision    as    to    the    appropriate 
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treatment  must  be  based.  Their  gravity  must  be  very  carefully 
estimated,  for  the  presence  of  even  marked  hypertrophy  does  not 
always  necessitate  operation.  Consider,  for  instance,  the  frequent 
history  of  recurrent  attacks  of  nasal  catarrh.  Here  we  have  an 
excellent  example  of  a  vicious  circle.  Adenoid  hypertrophy,  or  the 
constitutional  dyscrasia  associated  therewith,  increases  the  liability 
to  nasal  catarrh,  and  each  attack  of  catarrh  is  apt  to  lead  to  an 
increase  in  the  hypertrophy.  But  nasal  catarrh  is  often  due  to  other 
causes  and  quite  mdependent  of  adenoids.  In  such  cases  it  is  unlikely 
that  operation  will  cure,  or  much  reduce,  this  liability  to  catarrh  ;  more 
especially  in  those  patients  in  whom  there  is  no  evidence  of  adenoids 
except  a  moderate  enlargement  of  Luschka's  gland,  found  by  the 
barbarous  method  of  exploring  the  nasopharynx  with  the  finger.  I 
protest  against  this  method  of  examining  children,  for  it  is  painful, 
alarming  and  unnecessary.  Operation  should  not  be  recommended  for 
mere  hypertrophy,  but  only  for  the  effects,  local  or  constitutional, 
produced  thereby.  The  past  history  of  the  patient  and  a  careful 
chnical  examination  will  reveal  these  effects,  and  render  even  posterior 
rhinoscopy  a  superfluity. 

It  is  a  remarkable  fact  that  the  obstructive  effects  of  adenoids  did 
not  attract  the  attention  of  the  physicians  of  olden  days,  many  of  whom 
were  apparently  superior  in  clincal  acumen  to  those  of  us  who  are 
dependent,  more  or  less,  on  a  laboratory  for  a  diagnosis.  I  can  hardly 
beheve  it  was  due  to  the  recognition  of  Luschka's  gland  that  attention 
was  drawn  to  the  ill-effects  of  its  hypertrophy.  I  put  forward  the 
suggestion  that  in  olden  days  the  affection  was  not  common  nor 
pronounced,  and  that  its  development  coincides  in  point  of  time  with 
the  introduction  and  increasing  prevalence  of  bottle-feeding  and  of 
rickets.  Although  artificial  feeding  was  begun  in  the  eighteenth 
century  it  was  very  limited  in  extent  until  the  development  of  the 
feeding  bottle.  In  17»3a  cow's  horn,  with  parchment  or  leather  on 
the  tip,  was  used.  Early  in  the  nineteenth  century  this  was  displaced 
by  a  glass  of  similar  shape,  and  gradually  the  modern  bottle  was  evolved, 
as  well  as  numerous  artificial  foods.  Year  by  year  there  has  been  a 
steady  increase  in  the  number  of  hand-reared  infants  and  of  cases  of 
rickets,  though  I  do  not  think  the  severity  of  the  disease  is  as  great  as 
it  was  twenty-five  years  ago. 

If  this  view  is  correct  it  becomes  probable  that  we  nmst  ascribe  to 
rickets  many  of  the  ill-effects  which  are  at  present  thought  due  to 
adenoids.    This  does  not  exclude  the  hereditary  factor  as  a  concomitant 
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cause.  Undoubtedly  there  are  families  with  a  "lymphatic  constitution," 
that  is,  an  undue  tendency  to  lymphatic  hyperplasia.  In  these  families 
■"adenoids"  may  be  well  marked  and  the  rachitic  element  slight  or 
absent.  Almost  all  children  with  adenoid  hypertrophy  are  rachitic, 
but  rickets  is  often  present  without  such  hypertrophy.  In  infancy  and 
early  childhood  there  is  a  relative  excess  of  adenoid  tissues  throughout 
the  body,  compared  with  the  amount  present  in  later  life.  After  the 
age  of  four  or  five  years  it  gradually  decreases.  We  are  not  justified 
in  regarding  this  normal  lymphatic  hyperplasia  as  a  condition  of 
hypertrophy. 

The  main  effect  on  the  child  is  an  increasing  nasal  obstruction, 
leading  to  mouth-breathing,  imperfect  respiration  and  oxygenation,  and 
interference  with  the  functions  of  the  nose  and  nasopharynx. 

Nasal  obstruction  depends  on  many  causes  besides  adenoids.  In 
the  new-born  infant  the  nasal  passages  and  nasopharynx  are  very 
narrow ;  still  more  so,  if  the  nasopharyngeal  vault  is  low  and  the 
palate  high,  as  in  Mongolism,  cretinism  and  dolichocephaly.  In  such 
cases  a  normal  amount  of  adenoid  tissue  may  be  sufficient  to  cause 
nasal  obstruction.  Or  it  may  be  due  to  congenital  nasal  stenosis, 
deflected  septum,  cicatricial  stenosis,  new. growths  or  foreign  bodies. 
But  the  main  cause  is  a  post-nasal  catarrh — perhaps  limited  to  the 
nasopharynx  and  giving  no  external  evidence  of  a  "cold"  ;  apt  to  be 
overlooked,  unless  the  throat  is  examined  in  a  good  light ;  decreasing 
in  dry  and  recurring  in  wet  weather  ;  and  often  associated  with  a  small, 
narrow  nasopharynx,  crowded  teeth  and  receding  chin.  It  is  common 
in  the  rachitic,  because  of  their  undue  tendency  to  catarrh,  and  it  is 
often  difficult  to  decide  whether  the  attacks  depend  on  rickets  or 
adenoids. 

Let  me  refer  to  the  "  adenoid  facies  "  ;  the  open  mouth  and 
resulting  vacant  look,  the  long  narrow  face,  receding  chin,  pinched 
nostrils  and  projecting  upper  lip  often  seen  in  patients  with  nasal 
obstruction  due  to  adenoids.  I  think  it  is  now  recognized  that  this 
facies  is  also  associated  with  nasal  obstruction  due  to  other  causes,  and 
I  suggest  for  discussion  that  it  is  not  dependent  on  nasal  obstruction 
per  se,  but,  more  often,  on  the  rachitic  factor  so  often  present.  It  may 
be  present  in  patients  with  no  adenoid  hypertrophy,  and  absent 
sometimes  even  when  adenoids  are  exceptionally  abundant.  I  am 
inclined  to  take  the  view  that  the  maldevelopment  of  the  nose  and 
nasopharynx  is  due  to  a  congenital  factor  or  to  rickets,  and  that  it  is 
only  secondarily  influenced  by  nasal  obstruction. 
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Various  types  of  malformation  of  the  jaw  have  been  put  down  to 
nasal  obstruction : — 

(1)  The  arch  of  the  lower  jaw  is  larger  than,  and  surrounds,  that 
of  the  upper  jaw  ;  the  lower  jaw  is  prognathous  and  the  palate  high. 

(2)  The  upper  jaw  is  small  and  atrophic,  and  the  curve  of  the 
alveolar  arch  is  small ;  the  palate  very  high,  and  the  turbinal  bones 
approximated  to  the  septum. 

(3)  The  sides  of  the  upper  jaw  are  approximated  and  push  forward 
the  incisor  teeth.  The  sides  of  the  lower  jaw  anterior  to  the  molar 
teeth  may  be  similarly  approximated. 

(4)  The  lower  jaw  is  normal  but  the  mouth  cannot  be  closed  fully 
(open-bite)  because  the  upper  alveolar  process,  anterior  to  the  roolars, 
deviates  upward  at  a  considerable  angle  ;  the  palate  is  V-shaped. 

All  these  deformities  may  develop  in  cases  of  rickets,  even  in  the 
absence  of  nasal  obstruction.  The  "  comforter "  and  the  teat  of 
similar  shape  used  on  some  bottles  are  accessory  factors  in  their 
production,  acting  partly  by  pressure  and  partly  by  the  suction 
necessary  to  obtain  food  through  such  a  teat.  Is  it  going  too  far  to 
assert  that  they  are  the  consequence  of  rickets  and  not  of  nasal 
obstruction  ?  Supposing  them  due  to  the  latter  cause,  the  explanation 
usually  advanced  is  that  there  is  excessive  external  atmospheric 
pressure.  It  is  asserted  that  in  mouth-breathing  the  current  of 
inspired  air  abstracts  some  of  the  air  from  the  nasal  chambers,  rarefies 
the  remainder,  and  reduces  the  pressure  within  these  cavities  and  on 
their  walls.  It  is  difficult  to  regard  this  as  a  sound  hypothesis,  unless 
there  is  present  a  serious  amount  of  anterior  nasal  obstruction 
preventing  air  entering  through  the  nostrils.  It  would  be  more 
justifiable  to  ascribe  the  deformity  to  maldevelopment  from  disuse. 
The  same  arguments  may  be  applied  to  palatal  deformity,  for  it  often 
exists  although  there  is  neither  mouth-breathing  nor  nasal  obstruction. 

Deformity  of  the  chest,  on  the  other  hand,  is  partly  due  to  impeded 
respiration.  Seeing  that  adenoids,  if  severe,  are  associated  with 
enlarged  tonsils,  it  is  obvious  that  both  nasal  and  oral  respiration 
are  interferred  with.  Hence  we  find  that  on  inspiration  the  lower 
ribs  are  indrawn,  and  there  is  retraction  or  depression  of  the  manubrium 
sterni  ;  or  the  ribs  are  indrawn  along  the  costo-chondral  junctures  and 
the  child  becomes  pigeon-breasted.  I  doubt  this  condition  becoming 
very  marked  in  degree  unless  there  is  associated  rickets. 

Mouth-breathing  interferes  with  suckling,  for  the  child  has  to  drop 
the  nipple  in  order  to  breathe.     It  also  leads  to  dryness  of  the  mouth 
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and  throat  and  difficulty  in  swallowing,  and  it  is  an  accessory  factor  to 
early  dental  caries.  Noisy  breathing  and  snoring  are  common.  The 
lack  of  oxygenation  leads  to  general  ill-health  and  imperfect  develop- 
ment. It  is  extraordinary  how  some  children  improve  after  operation, 
although  there  may  be  little  evidence  of  respiratory  obstruction  in  the 
shape  and  expansion  of  the  chest.  Head  sweating,  "snatchy"  sleep, 
night-terrors,  nocturnal  enuresis,  morning  lassitude,  headache,  deficient 
growth  and  other  secondary  effects  are  due  to  defective  oxygenation  and 
the  deep  sleep  induced  by  it.  Still  it  is  just  as  rash  to  promise  to  cure 
enuresis  by  the  removal  of  adenoids  as  it  is  to  promise  the  cure  of 
of  recurrent  "  colds."  Paroxysmal  cough  and  sneezing,  stridulous 
respiration  and  laryngospasm  are  set  up  by  local  catarrh  and  irritation. 
Snuffling,  a  stuffy  dead  voice  and  defective  articulation,  need  only  be 
mentioned.  Backwardness  and  the  appearance  of  stupidity  are  due  to 
deafness,  deficient  oxygenation  and  the  open  mouth.  Gastric  derange- 
ment may  be  due  to  the  swallowing  of  mucus ;  hence,  dyspepsia, 
anorexia,  morning  nausea  and  vomiting. 

Perhaps  the  most  important  effect  of  all  is  the  secondary  occurrence 
of  ear  trouble.  There  is  frequently  a  history  of  earache,  slight  at  first, 
then  recurrent  and  becoming  more  severe ;  increasing  or  recurrent 
deafness ;  otitis  media  and  otorrhcea.  These  results  follow  on  the 
spread  of  catarrh  to  the  Eustachian  tube  and  middle  ear.  The 
membrana  tympani  is  retracted.  It  is  a  remarkable  fact  that  masses 
of  adenoid  tissue  have  been  described  as  present  in  the  fossse  of 
Kosenmiiller,  the  areas  around  the  orifices  of  the  Eustachian  tubes, 
as  well  as  the  circumscribed  mass  known  as  Luschka's  gland ;  and  yet 
some  surgeons  deny  their  existence  and  state  that  this  region  may  be 
safely  left  alone.  Ear  troubles,  in  the  presence  of  adenoids,  are  an 
imperative  indication  for  operative  treatment.  Many  children  become 
deaf  on  account  of  neglected  adenoids.  But  it  must  not  be  forgotten 
that  otitis  media  and  otorrhcea  are  very  common  complications  of 
catarrhal  respiratory  affections  and  in  marasmic  infants  ;  that  they  are 
usually  mild  and  get  well  under  simple  treatment ;  and  that  they  do 
not  always  indicate  adenoid  hypertrophy. 

Another  important  effect  is  adenitis,  at  first  a  simple  inflammatory 
hyperplasia,  but  very  liable  to  become  infected  with  organisms  such  as 
the  tubercle  bacillus.  I  regard  ear  complications,  adenitis,  deformity 
of  the  chest,  mouth-breathing,  recurrent  colds  and  interference  with 
general  nutrition  and  growth,  as  the  effects  which  warrant  surgical 
interference.     If  these  are  absent  or  slight,  it  is  justifiable  to  rely  on 
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simpler  measures.  But  I  am  sceptical  about  the  possibility  of  curing 
or  preventing  them  by  sneezing  exercises  or  respiratory  drill,  advanta- 
geous as  these  methods  are  in  clearing  away  mucus  and  teaching  nasal 
breathing. 

And  in  the  case  of  respiratory  exercises  I  vi^ould  point  out  that  they 
frequently  do  harm  rather  than  good.  I  have  often  found  them 
prescribed  for  children,  although  each  deep  inspiration  distinctly 
increased  the  deformity  of  the  chest. 

From  what  I  have  said  it  will  be  clear  that  I  regard  the  preventive 
treatment  as  a  matter  of  great  importance.  In  the  first  place,  I  msist 
on  breast-feeding,  for  adenoids  and  rickets  are  much  more  prevalent 
and  severe  among  bottle-fed  children.  Secondly,  all  measures  for  the 
prevention  of  rickets  and  nasal  catarrh  must  be  adopted — viz.,  a 
suitable  diet,  hygiene,  exercise,  fresh  air,  &c.  Thirdly,  guard  the  child 
as  far  as  possible  during  the  first  five  years  of  hfe  from  exposure  to 
"infectious  colds."  The  importance  of  nasal  catarrh  in  infants  is 
never  sufficiently  realized  by  parents  and  nurses.  Each  such  cold 
increases  adenoid  hypertrophy  and  the  susceptibility  to  fresh  attacks. 
It  should  be  regarded  as  a  serious,  not  a  trivial,  ailment  and  treated 
efficaciously.  The  hardening  process  should  be  adopted  with  discretion. 
In  view  of  the  climatic  conditions  the  tendency  to  catarrhal  affections 
is  unavoidably  great,  but  the  individual  used  to  fresh  air,  frequent 
changes  in  temperature  and  cold  bathing,  is  much  less  susceptible  than 
one  coddled  up  in  centrally  heated  chambers.  The  encouragement  of 
breast-feeding  and  the  prevention  of  rickets  will  help  very  greatly  in  the 
prevention  of  adenoids  and  their  immense  accumulated  damage  to  the 
individual  and  the  nation. 

Dr.  Sni  Wallace. 

I  once  wrote  a  paper  on  nasal  obstruction,  and  proceeded  to  some 
extent  on  the  lines  upon  which  Dr.  Harry  Campbell  has  gone  to-night. 
But  to  all  intents  and  purposes,  I  have  given  up  every  idea  that  I  had 
at  that  time,  as  having  any  particular  importance  with  regard  to  the 
causation  of  adenoids.  I  would  however  still  like  to  associate  myself 
with  Dr.  Campbell's  views  in  regard  to  the  effect  of  mastication  in 
broadening  the  nasal  passage. 

I  think  the  causation  of  adenoids  is  an  extremely  simple  thing  to 
analyse.  I  believe,  first  of  all,  that  there  is  an  exciting  cause,  and  this 
has  been  indicated  by  both  the  previous  speakers  to-day  :  it  is  believed 
in  by  them,  and  by  most  authorities.    This  exciting  cau.se  is  repeated  or 
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prolonged  catarrhal   infections   or  inflammations  of  the  nasopharynx : 
when  these  persist   over  a  long  time,  it  generally  ends  by  having  a 
surgeon    to    operate  for    adenoids.       The    predisposing    cause    of   such 
infection  is  no  doubt  a  depressed  vitality  of  the  mucous  membrane  of 
the  nasopharynx.     This   has   long    been  recognized    by  laryngologists. 
De  Schweinitz  and  Randall/  referring  to  acute  catarrhal  pharyngitis, 
say :  "  Exposure  to  cold  really  means  lessened  resistance  of  the  tissue 
to  germ  vitality  and  germ  entrance  into  the  substance  of  the  membrane." 
And,  referring  to  acute  naso-pharyngitis,  they  say :   "  Exposure  to  cold 
and  damp  plays  the  chief  exciting  role.     Here  also  should  be  borne  in 
mind  what  has  already  been  said,  regarding  such  exposure  as  related 
to  temporary  impairment  of  the  tissue  vitality.     As  occurring  in  very 
young  patients,  we  generally  find  acute  naso-pharyngitis  associated  with 
more  or  less  enlargement  of  the  pharyngeal  tonsil,  which  in  turn  may 
have  resulted  from  repeated  attacks  of  acute  rhinitis."      So  far,  then, 
I  think  I   am    in  complete  agreement   with   what  is  pretty  generally 
accepted  as  true.     If  cold  and  damp  is  a  cause  of  reducing  the  vitality 
and  the  germ  resistance  of  the  mucous  membrane  of  the  nasopharynx, 
we  should  expect  cold  and  damp  air  would  bring  about  a  tendency  to 
catarrhal  infections.     What  do  we  find  ?     When  the  days  begin  to  get 
cold  and  damp,  there  are  many  catarrhal  affections,  and  in  a  cold  and 
damp  climate  like  this  they  continue  through  the  cold  and  damp  period 
of  the  year.     It  is  stated  that  adenoids  are  much  more  common  in  cold 
and  damp  climates  such  as  our  own,  and  in  climates  which   are  not 
altogether  cold  and  damp  adenoids  are  commoner  in  the  cold  and  damp 
districts,    as    for    example    the    Lake    districts    of    America.       On    the 
Continent    one    of   the   places   where    adenoids    are    most  prevalent  is 
Sweden.     And  Dr.  Harry  Campbell  once  drew  my  attention  to  the  fact 
that  it  was  in   the  northern  part  of  Italy  where   adenoids  are  to  be 
found,    being   relatively  rare    in   the    southern    parts   of   that  country. 
I  have  read,  however,  that  adenoids  are  very  rare  generally  in  Italy. 
As  to  the  prevalence  of  adenoids  wherever  the  British  race  may  be, 
I  do  not   think  that  contention  is  quite  correct.     Where   the  climate 
is    continuously  warm,  without    excessive    variations    in    temperature, 
you  do  not  find  adenoids  very  prevalent.     I  do  not  think  you  find  them 
nearly    so    often    in    Anglo-Indian    children,    though    they    are    most 
frequently  very  delicate.     The  most  certain  way  to  predispose  children 
to  chronic  catarrhal  infections  is  to  force  them  to  sleep  in  a  cold  and 

'  De  Schweinitz  and  Randall,   "American  Textbook  of  Diseases  of   the  Eye,  Ear,  Nose 
and  Throat,"  1899. 
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damp  atmosphere  and  then  send  them  to  school,  where  they  will  pick 
up  an  infection.  First  ensure  reduced  vitality,  then  infection,  and  you 
are  pretty  certain  to  get  a  succession  of  catarrhs  throughout  the  winter. 

Considerations  such  as  these  led  me  to  make  a  statistical  examination 
in  reference  to  children  who  were  condemned  to  sleep  in  cold  and  damp 
atmospheres,  that  is  to  say,  those  who  slept  in  cold  air  through  their 
parents  pulling  the  windows  down  and  admitting  the  cold,  damp, 
sometimes  foggy,  air  throughout  the  whole  winter.  I  took  extreme 
cases,  in  which  the  parents  were  real  "  fresh-air  fiends."  Of  forty-nine 
such  children,  twenty-two  had  to  be  operated  upon  for  adenoids. 
I  took  statistics  with  regard  to  children  who  slept  with  the  windows 
shut,  and  among  them  I  could  hardly  find  any  adenoids  at  all.  I  have 
also  put  doctors  on  the  track,  and  they  can  hardly  find  them  either, 
at  least  they  have  not  supplied  me  with  statistics.  Among  sixty-nine 
children  who  slept  with  closed  windows,  I  found  only  two  had  adenoids. 

It  seems  to  me  obvious  that  the  proper  non-operative  treatment  is 
to  bring  up  children  in  such  a  way  that  when  the  tem^jerature  drops 
quickly,  as  it  so  generally  does  at  night,  they  will  be  safeguarded 
against  that  drop,  not  only  because  of  the  cold  but  also  because  of  the 
increased  humidity.  Further,  when  children  have  contracted  a  catarrh 
it  is  frequently  desirable  to  have  an  open  fire  lit  in  their  bedrooms 
so  that  they  may  be  properly  ventilated,  and  the  humidity  reduced  and 
the  temperature  not  allowed  to  drop  too  much.  You  may  think  that 
cold  and  damp  have  not  much  to  do  with  catarrhal  inflammations,  but 
if  you  look  up  the  death-rate  statistics  with  regard  to  bronchitis  and 
pneumonia,  you  will  see  how  they  soar  up  when  the  weather  becomes 
cold  and  damp. 

I  have  abandoned  the  theory  that  a  great  deal  of  this  trouble  was 
due  to  imperfect  mastication :  I  now  think  it  is  the  unnecessary 
exposure  of  the  child  to  cold  and  damp  during  the  night,  and  then 
sending  the  child  into  germ-laden  surroundings. 

Mr.  W.  Stuart-Low. 

Dr.  Harry  Campbell  said  sufficient  attention  had  not  been  given  to 
this  subject,  but  among  laryngologists  a  great  deal  of  attention  has  been 
devoted  to  it.  We  are  always  studying  it,  but  we  have  not  yet  arrived 
at  the  conclusion  we  would  wish.  We  do  not  yet  know  the  exact  cause  of 
the  presence  of  adenoid  growths,  one  reason  being  that  we  have  ceased 
to    consider  it  of  importance  since   we  have  such   a   perfect  cure  for 
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adenoids  by  means  of  operation.  Dr.  Harry  Campbell  mentioned  how 
adenoids  constitute  a  horrible  disease,  as  such  distressing  consequences 
may  follow,  but  I  do  not  consider  this  is  so,  as  it  is  remediable  by  one 
skilful  sweep  of  the  curette — I  say  "  skilful  " — by  which  the  whole 
trouble  can  be  removed. 

What  is  the  condition  in  the  adenoid  state '?  It  is  an  inherited 
tendency  to  a  hyperplasia  of  adenoid  tissue  of  the  nasopharynx.  What 
puzzles  me  is,  why  do  we  get  so  many  cases  of  adenoids  among  children 
who  have  been  fed  on  the  breast — viz..  Nature's  nourishment? 
Dr.  Harry  Campbell  asserted  that  carbohydrates  constitute  one  of  the 
chief  causes  of  adenoids,  but  I  do  not  think  this  has  any  bearing  on 
the  causation,  one  reason  being  the  large  number  of  breast-fed  children 
who  have  come  through  my  hands  for  operation  and  in  whom  the 
removal  of  very  large  masses  of  adenoids  has  effected  a  complete  cure. 
If  a  child  fed  on  perfect  food  develops  adenoids,  carbohydrate  food 
cannot  be  one  of  the  chief  causes.  I  have  preserved  the  adenoid  masses 
removed  from  such  children  (in  some  cases  these  have  been  enormous)  — 
a  strong  argument  in  favour  of  hereditary  cause  before  mentioned. 
He  also  says  that  toxaemia,  a  result  of  gastric  disturbance  from  improper 
feeding,  is  another  cause  of  the  condition,  but  I  cannot  entertain  this  at 
all,  as  in  my  opinion  toxaemia  is  the  result  of  swallowing  septic  material 
and  pus  generated  in  the  nasopharynx  from  the  presence  of  adenoids. 
Quite  a  number  of  stomach  and  other  disturbances  arise  from  swallow- 
ing septic  material,  as  man,  being  an  erect  animal,  swallows  the 
septic  material,  which  passes  direct  from  the  nasopharynx  into  the 
stomach,  the  result  of  his  erect  position.  I  do  not  think  defective 
mastication  has  much  to  do  with  the  generation  of  adenoids. 

With  reference  to  Dr.  Sim  Wallace's  theory  that  closed  windows  at 
night  prevent  the  generation  of  adenoids,  I  would  only  remark  that  this 
would  mean  choice  between  adenoids  and  tuberculosis,  as  the  exclusion 
of  fresh  air  has  been  proved  statistically  to  increase  tuberculosis  in 
children. 

With  regard  to  Dr.  Cautley's  remarks  on  the  persistence  of 
catarrhalism  and  non-effective  operations  for  adenoids,  I  would  only 
say  that  this  is  not  the  case  in  my  experience  if  the  operation  be 
properly  performed.  Where  catarrhalism  recurs,  in  my  opinion  it  can 
often  be  traced  to  the  patient's  surroundings  and  to  his  coming  in 
contact  with  nurses  and  others,  who  reinfect  the  child  by  kissing  him 
indiscriminately,  a  practice  which  I  consider  reprehensible  and  which 
ought  to  be  suppressed  as  much  as  possible  instead  of  everyone  thinking 
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there  is  a  perfect  right  to  kiss  the  baby.  In  one  case  where  catarrhaHsm 
existed  after  operation  I  found  the  nurse  who  had  attended  the  child 
had  very  profusely  discharging  ears  and  very  marked  pyorrhcea 
alveolaris,  conditions  which  would  be  quite  certain  to  reinfect  the 
patient.  With  regard  to  the  subject  of  inducing  sneezing  in  children, 
mentioned  by  Dr.  Cautley,  I  condemn  this  method  of  trying  to  prevent 
the  development  and  to  bring  about  the  cure  of  adenoids  as  reprehensible, 
and  about  this  I  wish  to  be  as  emphatic  as  possible,  as  I  believe  the 
practice  has  been  encouraged  by  some  who  ought  to  know  better. 
The  inducement  of  sneezing  in  children  brings  about  engorgement  of 
the  upper  part  of  the  nasal  passages,  which  means  enlargement  of  the 
middle  turbinals,  which  is  likely  to  be  fraught  with  very  serious 
consequences. 

There  is  a  tendency  on  the  part  of  many  physicians  to  defer  the 
operative  line  of  treatment  in  favour  of  temporary  measures,  one  of 
the  worst  consequences  of  which  is  liability  to  acute  inflammation 
of  the  middle  ear,  and  the  launching  of  the  child  on  that  sea  of  troubles, 
chronic  suppuration  of  the  middle  ear. 


Dr.  Camac  Wilkinson. 

I  can  speak  on  the  subject  of  adenoids,  not  only  from  the  point  of 
view  of  the  physician,  but  also  from  that  of  the  surgeon,  for  in  Australia, 
where  we  have  few  opportunities  of  investigating  rickets,  we  have 
abundant  opportunities  of  dealing  with  adenoids.  I  had  about  seventeen 
years'  experience  in  one  of  the  largest  throat  hospitals  in  Australia, 
where  I  had  to  deal  with  thousands  of  cases  of  adenoids,  and  I  am 
bound  to  say  the  remarks  I  am  most  in  sympathy  with  are  those  of 
Mr.  Stuart-Low,  because,  after  all,  the  most  important  matter  in  regard 
to  adenoids  is  treatment.  In  the  somewhat  speculative  and  not  yet 
proven  views  to  which  we  have  listened,  there  is  room  for  the  belief 
that  these  conditions  will  disappear  of  themselves.  I  think  that  is  a 
fallacy  which  we  should  resist  as  much  as  possible.  The  treatment  of 
adenoids  will  prevent  a  large  number  of  cases  of  ear  disease.  When 
suppurative  ear  disease  runs  a  chronic  course  and  adenoids  have  been 
overlooked  in  the  patient,  it  is  surprising  how  the  ear  condition  improves 
when  the  adenoids  have  been  dealt  with.  A  common  idea  is  that 
adenoids  belong  to  one  particular  time  of  life,  especially  childhood.  But 
one  operates,  sometimes,  on  children  who  are  six  months  old.     That  is 
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incompatible  with  some  of  the  ideas  we  have  heard  expressed  to-night. 
On  the  other  hand,  I  have  operated  on  adenoids  in  people  over  40  years 
of  age.  An  unfortunate  thing  is  that  when  the  method  of  dealing  with 
adenoids  is  so  satisfactory,  if  carried  out  by  an  expert,  the  disease  should 
ever  be  tampered  with.  Even  physicians  dealing  with  children  who 
have  adenoids  allow  them  to  grow  into  adult  life  with  this  disability  to 
handicap  them,  whereas  there  need  have  been  no  danger  at  all  if  the 
operation  had  been  properly  done  in  earlier  life. 

I  would  only  add  that  my  experience  in  Australia  is  not  that  either 
deficient  mastication,  or  intestinal  indigestion,  or  rickets  are  the  only 
factors,  though  they  may  favour  the  condition.  There  is  often  a  consti- 
tutional or  family  tendency  in  causation.  When  a  physician  comes 
upon  a  case  of  adenoids,  he  should  so  have  it  dealt  with  that  the  whole 
outlook  for  that  child  is  altered  for  the  better ;  the  child  should  not  be 
allowed  to  carry  with  it  a  condition  which  will  probably  be  a  source  of 
injury  to  the  chest  wall  and  other  organs. 


The  President. 

We  are  all  aware  of  the  advantage  of  operative  treatment  in  many 
cases,  but  the  point  for  discussion  to-day  is  the  non-operative  treatment, 
among  other  matters. 

.     Mr.  J.  H.  Badcock. 

In  treating  German  prisoners  at  Eichmond  Military  Hospital  for 
broken  jaws,  I  was  surprised  to  see  the  exceedingly  good  development 
of  the  men's  mouths.  I  have  been  looking  at  mouths  for  thirty  years, 
and  there  I  saw  far  more  perfect  dentures  and  better  jaws  than  I  had 
ever  seen  before.  I  was  told  that  these  prisoners  had  petitioned  that 
they  might  be  supplied  with  less  meat  and  more  breadstuffs  and  veget- 
ables in  their  dietary,  and  that  the  greatest  delicacy  they  could  receive 
from  home  was  black  bread.  At  about  the  same  time  I  was  told  by  a 
general  commanding  a  labour  battalion  in  France,  composed  largely  of 
Germans,  that  the  Germans  had  made  a  similar  petition  to  him  ;  they 
had  more  meat  than  they  could  do  with,  and  they  wanted  more 
vegetables.  I  do  not  draw  any  inference  from  those  facts,  but  I 
think  they  are  interesting.  I  do  not  know  whether  adenoids  are  less 
prevalent  in  Germany  than  in  England,  but  it  is  my  impression  that 
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they  are.  Among  the  poorer  classes  in  Germany  black  bread  is  one  of 
the  main  articles  of  diet.  Another  point  about  the  German  is,  that 
practically  always  he  is  breast-fed. 


Dr.  Eric  Pritchard. 

I  was  sorry  to  hear  that  Dr.  Sim  Wallace  had  abandoned  the  theory 
he  formerly  held,  because  I  thought  there  was  some  truth  in  it.  To 
hear,  however,  that  fresh  air  is  a  cause  of  adenoids  makes  one  tremble 
to  think  of  the  results  of  putting  this  theory  into  practice. 

I  was  also  disappointed  to  hear  Dr.  Campbell  suggest  that  adenoids 
were  due  to  faulty  digestion  of  starch,  because  my  experience,  so  far  as 
adenoids  are  concerned,  is  largely  with  young  infants,  to  whom  this 
explanation  cannot  possibly  apply,  since  the  majority  of  them  have 
not  then  been  fed  on  starch.  Infants  fed  on  excess  of  Mellin's  food, 
which  is  practically  maltose,  are  particularly  liable  to  present  hyper- 
plasias of  lymphatic   tissue. 

Many  of  the  apparently  incompatible  views  we  have  heard  are 
reconcilable  if  we  consider  the  fundamental  significance  of  hyperplasia 
of  lymphatic  tissue.  Why  should  there  be  hyperplasia  or  hypertrophy 
of  this  tissue '?  What  is  the  function  of  lymphatic  tissue  ?  I  take  it 
its  function  is,  chiefly,  bactericidal  in  character.  Wherever  there  is 
relatively  excessive  bacterial  invasion,  there  is  a  hyperplasia  of 
lymphatic  tissue  to  meet  it,  to  protect  the  body  from  a  serious  danger. 
Therefore  it  seems  logical  to  suggest  that  there  will  be  hyperplasia  of 
lymphatic  tissue  under  two  conditions.  First,  where  normal  amounts 
of  lymphatic  tissue  are  unable  to  perform  this  bactericidal  function, 
the  sort  of  condition  which  we  find  in  the  "  status  lymphaticus,"  a 
condition  which  we  so  often  meet  with  before  the  infant  begins  to 
consume  starch  at  all. 

Why  are  there  such  great  differences  as  to  the  power  of  per- 
forming this  bactericidal  function  I  have  attributed  to  adenoid 
tissue?  Because  the  function  of  lymphatic  tissue  to  kill  bacteria 
depends  on  a  protein  metabolism,  not  on  a  carbohydrate  metabolism. 
All  toxins  and  antitoxins  contain  a  nitrogen  basis  :  their  elabora- 
tion and  destruction  must  depend  on  a  nitrogenous  metabolism, 
not  on  a  carbohydrate  one.  But  if  the  infant  has  been  brought  up 
chiefly  on  carbohydrates,  soluble  or  insoluble,  the  lymphatic  tissue 
cannot    so    efficiently    perform    this    bactericidal    function.      For     hat 
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reason  I  believe  the  fault  is  connected  with  an  excessive  carbohydrate, 
not  necessarily  with  an  excessive  starchy  diet. 

The  second  condition  on  which  hyperplasia  of  lymphatic  tissue 
depends  is  not  on  a  defective  power  to  do  its  work,  but  rather  because 
the  amount  of  work  it  has  to  do  is  more  than  normal  lymphatic 
tissue  can  be  expected  to  perform.  If  the  killing  of  bacteria  is  the 
chief  function  of  lymphatic  tissue,  hyperplasia  of  this  tissue  in  the 
nasopharynx  will  depend  on  the  number  of  bacteria  there  are  to  kill. 

A  very  important  factor  in  connexion  with  the  work  which  is  thrown 
on  the  lymphatic  tissue  of  the  nasopharynx  is  the  efficiency  of  the 
drainage  of  the  posterior  parts  of  the  nose.  Where  drainage  is  bad, 
there  will  be  collections  of  mucus  and  of  bacteria,  and  the  work  for 
the  lymphatic  tissue  will  be  heavy.  The  kind  of  drainage  there  will  be 
depends,  largely,  on  what  Dr.  Campbell  drew  attention  to,  namely,  the 
wideness  and  other  anatomical  relationships  of  the  nasopharynx,  and, 
possibly,  on  the  capacity  of  the  child  to  get  rid  of  its  mucus  by  sneezing 
or  blowing  its  nose,  and  to  some  extent  also  in  the  exercise  of  the 
function  of  mastication. 

I  was  sorry  Dr.  Campbell  thought  the  digestion  of  starch  in  the 
mouth  is  such  an  important  function.  I  feel  convinced  that  the  view 
held  by  Dr.  Sim  Wallace  that  the  function  of  the  saliva  is  to  clean  the 
mouth,  and  not  to  digest  starch,  is  the  correct  one. 


The  President. 

There  is  a  point  in  regard  to  the  prevention  of  adenoids  I  should 
like  to  bring  forward.  In  1902  I  read  a  paper  before  the  Society  for 
the  Study  of  Disease  in  Children  ^  in  which  I  suggested  a  plan  of  treat- 
ment for  children  suffering  from  threatened  or  commencing  adenoids. 
I  pointed  out  that  the  method  was  not  intended  to  apply  to  well-marked 
cases  or  to  those  with  any  complications  such  as  deafness,  enlarged 
lymphatic  glands,  kc.  For  these  of  course  removal  is  the  only  cure. 
Many  infants  are  born  with,  or  acquire  early  in  life,  an  excess  of  sub- 
mucous tissue  in  the  postnasal  space,  which  renders  them  liable  to 
attacks  of  catarrh  on  slight  provocation,  and  each  such  attack  increases 
the  amount  of  such  tissue,  till  at  length  the  typical  symptoms  of 
adenoids  are  produced.     If  we  can  lessen  the  tendency  to  catarrh  and 

'  Bep.  Soc.  Study  Dis.  in  Children,  1901-2,  ii,  p.  13i. 
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also  diminish  the  post-nasal  swelling  we  improve  nasal  breathing  and 
prevent  the  development  of  adenoids.  Sir  F.  Semon  pointed  out  that 
in  many  cases  only  a  small,  soft,  and  gelatinous  mass  is  to  be  felt  in  the 
posterior  nares,  and  in  them  there  may  be  only  a  very  moderate  or  hardly 
any  organized  hypertrophy  of  the  lymphoid  tissue,  but  on  the  slightest 
provocation  so  much  congestion  and  engorgement  occur  that  for  a  time 
all  the  symptoms  of  genuine  adenoids  may  be  simulated.  In  cases  like 
these  I  have  been  in  the  habit  of  applying  a  paint  composed  of  equal 
parts  of  glycerine  and  liq.  ferri  perchloridi  by  means  of  a  brush  on  a 
metal  handle,  which  can  be  bent  to  a  suitable  angle  and  passed  through 
the  mouth  behind  the  soft  palate.  This  may  be  done  twice  weekly  at 
first,  and  later  on  once  a  week,  as  the  symptoms  abate.  The  treatment 
of  course  cannot  be  applied  to  children  under  6  or  7  years  old  for  obvious 
reasons,  but  it  is  by  no  means  as  unpleasant  as  it  sounds  ;  a  little 
practice  enables  one  to  apply  it  rapidly  and  with  very  little  discomfort. 
It  is  so  long  now  since  I  first  began  this  method  of  treatment  that  I  have 
been  able  to  follow  up  some  of  the  cases  to  adult  life,  and  it  seems  that 
they  have  been  entirely  free  from  any  of  the  usual  results  of  adenoids. 
I  always  supplement  the  treatment  by  breathing  exercises  to  abolish 
mouth-breathing  and  develop  the  lungs ;  without  which  I  am  sure  no 
treatment  is  of  any  avail,  and  I  believe  a  course  of  sea  air  is  of  great 
value  in  after  treatment. 

One  speaker  mentioned  the  absolute  safety  of  operation  as  a  cure 
for  adenoids.  I,  as  one  who  has  lost  one  of  my  children  as  a  result 
of  such  an  operation,  cannot  agree  with  him.  I  know  that  the  per- 
centage mortality  from  the  operation  is  very  low,  but  that  is  no  con- 
solation to  one  who  has  suffered  from  it  as  I  have  done.  Knowing,  as 
we  do,  that  adenoids  are  merely,  in  some  cases,  an  expression  of  status 
lymphaticus,  or  something  akin  to  that,  there  are  many  cases  in  which 
the  adenoids  are  quite  unnecessarily  treated.  It  has  been  stated  at 
this  meeting  that  adenoids  do  not  disappear  in  later  life.  I  have  not 
made  investigations  on  the  point,  but  I  would  like  to  know  whether  that 
statement  is  correct.  I  believe  that  with  adult  life  the  swellings  pre- 
viously existing  in  the  post-nasal  space  are  very  likely  to  lessen,  and 
that,  at  all  events,  the  increased  size  of  the  cavities  at  that  period 
makes  such  swellings  much  less  important  and  inconvenient.  Mild 
cases,  therefore,  are  likely  to  be  of  little  importance,  if  untouched,  by 
the  time  puberty  is  reached,  and  I  feel  sure  that  some  unnecessary 
operations  are  performed  on  such  mild  cases. 
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Dr.  C.  P.  Lapage. 

I  have  watched  many  cases  of  adenoids  for  a  number  of  years,  and 
I  have  long  wondered  why  the  condition  should  be  so  common.  When 
the  nasopharynx  is  very  small,  the  child  has  a  marked  adenoid  facies 
and  usually  a  marked  degree  of  toijsillar  enlargement.  These  cases 
occur  in  any  climate,  and  in  different  parts  of  the  country.  But  there 
are  also  many  cases  in  which  there  is  not  so  much  mechanical  obstruc- 
tion or  bl'ocking  of  the  nasopharynx,  not  such  large  adenoids,  and  no 
enlarged  tonsils  at  all. 

I  think  that  in  most  instances  the  cause  of  adenoids  is  infection. 
There  are  exceptions,  such  as  cases  in  the  first  few  months  of  infancy, 
which  one  has  to  send  to  the  surgeon  for  operation.  I  agree  that 
anything  which,  like  intestinal  indigestion  or  rickets,  lowers  the  resistance 
of  the  body,  adds  to  the  possibility  of  infection.  Still,  I  do  not  think 
I  have  seen  more  cases  of  adenoids  in  subjects  of  chronic  indigestion 
and  rickets  than  among  ordinary  children.  It  is  well  to  remember  what 
Dr.  Sim  Wallace  has  said,  but  he  must  add  infection.  There  are  now 
many  more  opportunities  for  infection  for  children  than  formerly,  such 
as  schools  and  the  increased  facilities  for  transport.  And  though  I  do 
not  agree  that  cold  air  is  the  sole  cause,  I  agree  that  when  combined 
with  opportunity  for  infection  from  proximity  to  a  number  of  other 
children  it  increases  the  danger.  Therefore  for  the  prevention  of 
adenoids,  our  main  aim  should  be  to  prevent  infection,  and  keep  the 
nasopharyngeal  channels  clear. 

It  is  not  right,  I  think,  to  say  you  should  operate  on  all  cases  of 
adenoids.  I  am  often  asked  for  my  advice  on  the  question  of  operation. 
There  is  some  danger  and  I  also  have  had  an  unfortunate  experience 
where  I  advised  the  operation  in  the  case  of  a  relative.  In  many  instances, 
if  you  remove  the  child  from  infection,  and  put  it  in  a  good  climate,  you 
secure  a  good  result.  Recent  methods  seem  to  promise  well  if  acted 
upon  properly.  I  have  not  much  experience  of  them  because  I  have 
been  away,  but  Dr.  Sickling,  who  has  been  doing  my  work  for  me  at 
my  out-patients',  has  had  a  number  of  children  coming  down  and  having 
nasal  exercises  under  proper  supervision,  and  from  personal  observation 
I  do  not  doubt  that  there  has  been  improvement ;  it  does  not  involve 
any  such  thing  as  blowing  snuff  into  the  nose,  or  sniffing  it  up  ;  it  is 
simply  a  stimulation  of  the  periphery  of  the  nose  with  a  harmless 
powder.     They  are  not  severe  cases  with  large  tonsils  and  the  adenoids 
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facies,  but  cases  of  adenoids  with  chronic  pharyngeal  catarrh.  If  there 
is  deafness,  or  such  a  succession  of  colds  as  to  lower  the  health,  I 
advise  operation. 


Dr.  H.  C.  C.uiERON. 

The  important  point  in  regard  to  adenoids  is  to  raise  the  resistance 
of  the  individual  against  catarrhal  infection.  The  problem  is  to  devise 
the  best  possible  hygiene  for  the  infant.  That  crowding  together  in 
insanitary  houses,  with  bad  ventilation  and  shut  windows,  is  a  potent 
cause  of  infection  we  know ;   so,  too,  is  over-clothing. 

The  point  raised  by  Dr.  Harry  Campbell  in  reference  to  over-feeding, 
especially  by  carbohydrate  food,  interested  me  very  much.  I  have  come 
to  the  conclusion  that  the  high  proportion  of  bread  in  the  diet  of 
children  of  the  poor  between  2  and  5  years  of  age  is  often  responsible 
for  the  hydrsemic  condition  of  the  body,  and  the  ease  with  which  catarrh 
is  contracted.  Some  of  these  children  were  found  to  be  eating  16,  18, 
even  20  oz.  of  bread  a  day.  The  unsatisfactory  diet  of  the  children  is, 
largely,  an  economic  question.  It  has  been  the  practice  in  this  country 
to  legislate  for  a  cheap  loaf  and  cheap  sugar,  and  it  is  difficult  to  make 
out  where  these  children  get  the  necessary  fat.  Excess  even  of  suitable 
food  is  important  too.  I  know  nothing  on  which  there  is  a  greater 
divergence  of  view  than  as  to  the  amount  of  food  which  is  suitable  for 
a  child.  If  you  go,  as  I  have  done,  to  two  nurseries  to  investigate  the 
point,  you  may  find  that  one  child  is  receiving  three  times  as  much  as 
the  other.  The  overfed  child  is  prone  to  repeated  pyrexial  attacks, 
which  in  a  sense  are  reactions  in  its  own  interest,  if  only  because  for 
the  time  food  is  refused. 

The  question  of  bottle-feeding,  which  was  mentioned  by  Dr.  Cautley, 
is  also  one  on  which  I  ha.ve  thought  a  good  deal.  I,  too,  have  associated 
the  increase  of  adenoids  with  the  growth  of  bottle-feeding,  but  I  had 
concluded  that  this  too  was  due  to  infection.  The  great  damage  which 
bottle-feeding  does  to  infancy  lies  in  the  lowering  of  resistance  to  infec- 
tion. And  with  want  of  hygiene  and  excessive  and  unsuitable  diet,  we 
have  to  couple  variations  in  susceptibility  due  to  heredity.  I  do  not 
think  there  is  any  one  invariable  antecedent  which  we  can  label  as 
the  cause  of  adenoids. 

I  was  also  interested  in  Dr.  Cautley's  remarks  as  to  the  relation 
between  rickets  and  adenoids.  I  should  have  said  that  rickets  and 
adenoids  were  distinct  reactions  of  children  of  different  types  of  heredity 
A— 3 
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to  repeated  infections,  that  in  one  the  result  of  catarrh  is  hyperplasia 
of  lymphatic  tissue,  and  in  the  other  interference  with  the  activity  of 
the  osteoblastic  tissue,  of  the  enamel  organ  of  the  teeth  and  so  forth. 
In  both  dietetic  defect  is  a  main  contributory  cause,  leading  to  a  lowering 
of  immunity  and  repeated  infection. 

We  shall  continue  to  meet  with  large  numbers  of  cases  of  adenoids 
so  long  as  the  hygiene  of  our  children  is  so  bad.  The  growth  of  adenoids 
indicates  that  the  soil  is  faulty.  No  child  in  perfect  health  has  adenoids. 
To  remove  the  vegetations  is  easy  and  often  necessary.  To  correct  the 
nutritional  disturbance  which  fostered  their  growth  is  very  difficult. 
That  is  why  it  has  been  chosen  as  the  subject  for  discussion  this 
afternoon. 

(Discussion  adjourned  to  the  next  meeting,  February  28.) 
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President — Dr.  J.  Porter   Parkinson. 


DISCUSSION  ON  THE  ETIOLOGY,  PREVENTION,  AND 
NON-OPERATIVE   TREATMENT    OF   ADENOIDS.' 

Dr.  Irwin   Moore. 

My  remarks  will  be  from  the  standpoint  of  the  laryngologist  and 
rhinologist.  By  "adenoids"  we  understand  a  chronic  hypertrophy  or 
hyperplasia  of  the  lymphoid  tissue  (Luschka's  tonsil)  in  the  nasopharynx. 
It  is  no  new  disease,  for  the  writings  of  Meyer  and  others  show  that 
knowledge  of  the  condition  dates  back  to  the  early  part  of  the  sixteenth 
century,  and  a  reference  to  it  can  even  be  found  in  the  writings  of 
Hippocrates.  This  tends  to  dispose  of  the  idea  that  civilization  with 
its  present  day  methods  of  feeding  is  the  chief  causative  factor  in 
this  disease. 

With  regard  to  heredity  as  a  predisposing  cause.  I  think  we  all 
agree  that  adenoid  hypertrophy  is  not  a  congenital  condition ;  the  un- 
known factor  of  heredity  appears  to  be  the  inheritance  of  a  lowered 
vital  resistance  that  predisposes  to  an  abnormal  catarrhal  inflammation 
of  the  mucous  membranes  and  increase  in  size  of  lymphoid  follicles  all 
over  the  body.  This  inheritance  is  probably  the  result  of  tuberculosis, 
syphilis,  gout,  alcoholism,  impaired  health  or  various  other  diseases  in 
the  parents.  A  lowered  vital  resistance  and  an  exciting  or  local  cause, 
such  as  an  attack  of  catarrh  or  an  infectious  fever  are  therefore  all  that 
are  necessary  to  produce  this  hypertrophy.  We  know  that  lymphoid 
tissue  distinctly  increases  in  size  and  vascularity  under  such  influences, 
and  that  children  are  most  susceptible  to  cold  and  infection,  especially 
in  damp  and  cold  climates  such  as  prevail  in  this  country. 

'  At  a  meeting  of  the  Section,  held  Februai-y  28,  1919. 
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Hypertrophy  of  the  adenoid  tonsil  is  beheved  to  be  a  local  mani- 
festation, in  a  minor  degree,  of  the  "status  h'mphaticus,"  which  we 
know  to  be  a  condition  of  general  disturbance  of  the  lymphatic  system, 
in  which  an  increase  in  size  of  all  the  solitary  follicles  in  the  body  takes 
place.  We  find  rickets  associated  with  it  in  90  per  cent,  of  cases. 
That  hypertrophy  of  the  adenoid  tonsil  is  not  congenital  is  shown  by 
the  age-incidence.  Though  this  hypertrophy  may  occur  as  early  as  the 
third  month,  the  usual  period  is  from  the  third  to  the  fifteenth  year,  the 
greatest  number  of  cases  occurring  between  the  third  and  fifth  years. 
Post-mortem  examinations  of  100  young  infants  in  a  Xew  York 
foundling  hospital  revealed  no  instance  of  hypertrophy  of  Luschka's 
tonsil  under  1  year  of  age. 

Food  and  surroundings  can  have  but  little  influence  as  exciting 
causes,  for  "adenoids"  occur  in  the  children  of  both  the  rich  and 
the  poor. 

There  is  one  important  point  in  the  histology.  The  enlargement  is 
a  true  hyperplasia  of  Luschka's  tonsil,  not  only  of  the  normal  lymphoid 
tissue,  but,  in  many  cases,  of  the  connective  tissue,  also  the  increase  in 
amount  of  connective  tissue  varies  and  bears  no  relation  to  the  age  of 
the  patient.  It  is  important  to  note  that  the  majority  of  cases  of 
fibrosis  occur  in  the  first  decade  and  not  necessarily  in  older  people 
and  that  such  fibrosed  adenoids  tend  to  persist.  In  seventy-five  cases 
carefully  examined  microscopically  by  one  authority,  fibrosis  was  found 
to  be  well  marked  in  thirty,  that  is  to  say,  the  simple  glandular 
tissue  had  become  fibrosed,  and  in  this  condition  had  lost  all  its 
normal  function,  and  could  not  resist  the  invasion  of  bacteria. 

With  regard  to  atrophy  of  the  hypertrophied  adenoid  tonsil,  which 
in  some  cases  occurs  at  puberty,  it  is  now  known  that  this  is  not  so 
constant  as  was  formerly  supposed,  judging  by  the  large  number  of 
cases  which  persist  in  later  life.  It  is  generally  only  an  apparent 
shrinkage  due  to  the  increased  growth  in  size  of  the  child's  naso- 
pharynx, and  is  not  due  to  atrophy  of  the  hypertrophied  tissue  itself. 
Hence,  if  we  await  Nature's  attempt  to  carry  out  this  atrophy,  and 
if  this  fails,  the  child  will  have  passed  through  an  important  develop- 
mental period  and  may  emerge  with  impared  health,  with  all  its 
accompanying  risks.  We  all  know  what  the  results  of  neglected 
"  adenoids  "  are :  rickets,  defective  growth,  obstructed  respiration, 
neuroses,  deafness.  According  to  one  authority  73  per  cent,  of 
children  with  adenoids  have  some  physical  or  mental  defect,  and 
30  per  cent,  to  40  per  cent,  have    ear    disease.     It  is  said  that  it  is 
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rare  to  find  a  child  up  to  10  years  of  age  with  neglected  adenoids 
in  whom  there  is  no  discoverable  loss  of  hearing.  From  the  aural 
point  of  view,  the  soft  variety  of  adenoid  enlargement  is  the  most 
serious,  as  it  is  more  liable  to  inflammation  and  suppuration,  and  so 
may  cause  otitis  media. 

As  we  are  confined  in  this  discussion  to  the  non-operative  treat- 
ment, all  the  specialist  can  suggest  in  these  cases  is  to  treat  the 
accompanying  catarrh  ;  and  in  that  respect  it  is  advisable  that  there 
should  be  more  frequent  co-operation  between  the  physician  and  the 
rhinologist.  Breathing  exercises  are  recommended  by  some  people. 
I  have  no  objection  to  them  after  the  hypertrophied  adenoids  have 
been  removed,  for  then  they  may  be  very  helpful,  but  I  protest 
against  their  use  in  those  cases  in  which  the  adenoids  have  become 
fibrous,  as  it  is  then  impossible  for  breathing  exercises  to  disperse 
them ;  moreover,  in  these  cases  in  which  there  is  nasal  obstruction, 
such  exercises  must  exert  a  damaging  efi"ect  on  the  chest  wall.  The 
majority  of  neglected  hypertrophied  adenoids  have  passed  the  soft 
stage,  and  have  become  fibrous,  so  that  no  treatment  short  of 
operation  can  effect  a  cure. 


Mr.  H.  L.  AYhale. 

Mere  removal  of  adenoids  does  not  appear  to  cure  without  breathing 
exercises  :  it  is  a  common  occurrence  to  see  a  child  so  little  benefited  by 
operation  on  adenoids  that  months  or  weeks  afterwards  one  wonders 
whether  they  have  been  properly  removed.  They  are  found  to  have 
been  cleanly  removed,  but  the  mother  has  been  doing  nothing  to  make 
the  child  a  nose-breather.  I  always  point  out  the  importance  of  that  to 
the  mother.  Still,  those  exercises  are  only  a  help.  There  are  two  facts 
to  be  dealt  with.  One  is,  that  adenoids  do,  in  a  few  cases,  tend  to 
shrink,  and  even  to  disappear  at  certain  ages.  Another  fact  is,  that 
they  do  recur,  even  after  complete  removal,  if  the  removal  has  been 
carried  out  at  a  very  early  age.  So  we  might  have  two  lines  ui)on  which 
to  argue  :  the  possibility  of  disappearance  and  occasional  recurrence. 
These  can  be  correlated  with  the  age  of  the  patient.  The  disappearance, 
when  it  does  occur,  is  seen  in  persons  of  20  years  and  upwards.  You 
may  have  to  operate  in  extreme  infancy,  for,  needless  to  say,  a  young 
infant  cannot  be  taught  breathing  exercises.  In  the  case  of  a  patient 
aged  18   years,  you   might   try  orthodontia.      Operation  may  become 
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urgent  at  any  moment.  If  the  non-operative  treatment  is  not  successful, 
you  should  choose  the  most  convenient  time  and  circumstances  for 
ojierating,  and,  I  think,  the  time  of  year  is  very  important.  For  instance, 
a  period  of  foggy  vi'eather  is  not  a  good  season  to  select.  If  sepsis  is 
proceeding  from  adenoids  they  should  be  removed  as  quickly  as  possible. 
We  are  apt  to  regard  adenoids  without  reference  to  the  size  or  shape  of 
the  pad  :  it  is  a  mass  of  variable  shape,  and,  I  think,  the  shape  it 
assumes  in  a  given  case  is  important.  For  instance,  quite  a  small  pad 
may  obstruct  the  Eustachian  ostia;  and  the  converse  is  also  true.  A  pad 
with  pitting,  as  in  Thornwaldt's  disease,  is  much  worse  than  a  smooth 
oval  or  round  pad,  for  in  the  latter  case  there  are  no  crevices  for  the 
collection  of  pus.  Some  men,  when  starting  on  this  work,  rely  too 
much  on  the  use  of  the  finger.  The  finger  cannot  tell  you  as  much  as 
a  view  with  the  mirror.  Students  should  be  better  trained  in  the  use 
of  what  I  regard  as  the  most  difficult  of  all  mirrors  to  manipulate — 
namely,  the  post-nasal  mirror. 


Dr.  William  Hill. 

In  reference  to  the  question  as  to  whether  so-called  "adenoids"  are 
congenital,  I  have  seen  infants  w^ho  appeared  to  be  born  with  a  good- 
sized  Luschka's  tonsil,  just  as  some  are  born  with  a  big  nose.  I  think 
that,  in  some  very  young  subjects  especially,  there  is  superadded  a 
condition  of  nasal  catarrh  in  association  with  sweUing  of  Luschka's 
tonsil.  The  common  catarrh  of  the  nose  and  accessory  sinuses  is  shared 
by  the  adjoining  area,  the  post-nasal  pharynx  and  its  tonsil.  The 
condition  of  catarrh  is  supposed  to  be  a  microbic  one,  and  to  be 
influenced  by  climate  ;  but,  I  think,  there  is  a  condition  of  mucous 
membrane,  especially  in  children,  which  is  influenced  less  by  microbic 
than  by  climatic  conditions.  There  is  a  tendency  to  tumefaction,  and 
there  is  a  hygiene  for  preventing  this,  which  I  take  to  be  one  of  the 
important  things  you  are  discussing.  If  we  are  to  have  a  good  air-way, 
there  must  be  evaporation  ;  therefore,  if  a  child  is  taught  to  make 
some  effort  to  breathe  through  its  nose,  it  will  have  a  less  water-logged 
condition  of  nose  and  nasopharnyx,  and  that  will  be  all  to  its  benefit. 
But  it  is  difficult  to  teach  children  to  get  rid  of  excessive  secretion  by 
effectively  blowing  the  nose,  and  getting  a  good  blast  of  air  which  will 
prevent  the  nasal  mucosa  getting  water-logged.  Tonsillar  enlargement 
does  not  tend  to  clear  up  if  the  child  is  subject  to  nasal  catarrh.     There 
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are,  however,  many  children  with  normal  noses  who  suffer  from  enlarge- 
ment of  Luschka's  tonsil.  I  do  not  regard  that  enlargement  as  often  a 
congenital  one,  but  some  children,  especially  rickety  children,  have  a 
very  small  nasopharynx,  and  therefore,  relatively,  Luschka's  tonsil 
occupies  more  of  that  space  than  in  a  child  with  a  well-developed  naso- 
pharynx. That  will  influence  air  pressure,  and  lead  to  changes  in  the 
ear.  All  to  the  good,  therefore,  if  members  of  the  Children's  Section 
can  devise  means  by  which  children  learn  to  breathe  well  through  the 
nose,  and  can  be  kept  free  from  catarrh,  and  so  forth. 

But  there  is  necessarily  the  microbic  factor  to  be  taken  into  account 
as  an  exciting  cause  of  "  adenoids."  In  this  country  the  responsibility 
for  the  enlargement  of  a  Luschka's  tonsil,  which  remains  permanently 
enlarged  and  usually  becomes  fibrosed,  must  be  largely  due  to  attacks  of 
the  exanthemata.  To  attempt  by  breathing  exercises  or  by  medical 
means  to  reduce  an  enlarged  Luschka's  tonsil  which  has  undergone 
fibrosis  is  about  as  futile  as  to  expect  reduction  in  an  enlarged  and 
obviously  fibrosed  faucial  tonsil  by  sending  the  patient  to  Margate.  It 
has  come  to  be  regarded  as  axiomatic  that  if  you  meet  with  enlarged 
tonsils  in  children  which  do  not  go  down  with  the  administration  of  cod 
liver  oil  and  iron  and  a  visit  to  Margate,  or  similar  change  of  air,  then 
they  are  fibrotic  and  the  only  thing  to  do  is  to  extirpate  them.  And  in 
the  case  of  enlarged  Luschka's  tonsil,  I  think,  we  often  waste  much 
valuable  time,  even  in  very  sickly  children  in  whom  operation  is  sought 
to  be  avoided,  by  trying  to  induce  this  and  the  other  tonsils  to  shrink, 
when  it  is  probable  that  there  is  a  large  element  of  fibrosis  present.  I 
should  be  glad  to  know  in  cases  of  haemophilia  and  of  marked  anaemia 
and  debility,  how  these  children  could  be  improved  without  operation, 
but,  so  far,  I  have  been  much  disappointed.  The  rhinologist  is  not 
thirsting  for  blood,  but  I  am  inclined  to  throw  cold  water  on  the 
suggestion  that  much  can  be  done  in  the  general  run  of  cases  by  means 
other  than  operative,  and  while  waiting  valuable  time  is  being  lost, 
because  we  have  to  consider  the  question  of  deafness  and  other  sequela'. 


Dr.  W.  H.  Kelson. 

We  can  clear  some  of  the  ground  by  classifying  these  cases  of 
adenoids.  It  cannot  be  denied  that  what  is  called  a  bad  case  of  adenoids 
— viz.,  one  in  which  there  is  a  complete  block,  cannot  be  treated 
successfully  by  medical  means  :  such  a  case  does  not  get  better  unless 
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operated  upon.  In  the  remainder,  much  depends  on  the  relative  size 
of  the  nasopharynx.  If  the  nasopharynx  be  large  in  relation  to  the 
adenoid  growths,  the  growths  may  not  do  much  harm.  Those  of  us 
who  are  constantly  using  the  post-nasal  mirror  will  very  frequently  see 
adenoid  growths  present  in  a  big  post-nasal  space,  which,  so  far  as  can 
be  ascertained,  have  done  no  harm,  and  they  do  not  require  treatment : 
there  is  no  obstruction.  But  there  is  a  third  group  of  cases  with  small 
adenoids,  in  which  there  is  some  catarrh  set  up,  and  possibly  other 
symptoms,  in  a  modified  way,  and  in  these  one  does  occasionally  see 
benefit  from  medical  treatment.  It  is  not  always  easy  to  detect  such 
cases.  It  is  not  good  to  put  the  exploring  finger  into  the  post-nasal 
space,  as  it  upsets  the  child.  It  is  necessary  for  someone  who  can  use 
the  post-nasal  mirror  to  diagnose  these  cases,  otherwise  serious  mistakes 
may  be  made.  I  think  the  rhinologist  is  the  only  man  who  can  use 
the  post-nasal  mirror  with  any  degree  of  certainty.  In  this  third 
group,  where  the  parents  object  to  operation,  I  have  seen  the  adenoids 
disappear  after  the  use  of  a  nasal  wash,  and  residence  at  school  at  the 
seaside.  Still,  it  must  be  remembered  that  this  is  a  numerically  small 
group. 

Dr.  H.  C.  Cameron. 

Referring  to  the  question  of  atrophy  of  the  lymphoid  tissue  generally 
throughout  the  body,  one  cannot  but  be  struck,  in  making  post-mortem 
examinations  on  children,  how  constantly  a  child  who  is  plump  and 
well-nourished,  whose  body  retains  a  high  proportion  of  water,  and 
whose  mucous  membranes  are  succulent,  has  also  a  large  proportion  of 
lymphoid  tissue  everywhere  throughout  the  body.  It  is,  for  example, 
the  plump  baby  which  has  a  tendency  to  intussusception,  the  baby 
which  has  such  large  Peyer's  patches  that  it  is  possible  that  their 
prominence  provides  the  explanation  of  the  tendency  to  intussusception. 
If  in  contrast  we  examine  the  dehydrated  wasted  body  of  a  child  dying 
from  infantile  diarrhoea  and  vomiting,  we  see  what  the  old  pathologists 
called  the  "  shaven  beard  "  appearance  of  the  Peyer's  patch,  a  few  black 
dots  representing  the  fibrous  stroma  of  the  adenoid  tissue.  I  have  often 
observed  what  laryngologists  perhaps  have  not  the  same  opportunities 
of  observing — children  with  obvious  tonsillar  and  adenoid  enlargement 
who  are  the  subjects  of  long-continued  wasting  pyrexial  disorders,  whose 
intake  of  food  therefore  falls  much  below  their  physiological  needs. 
Under  such   circumstances  we   can  observe  how,  week  by  week,  the 


Section  for  the  Study  of  Disease  in  Children  53 

succulence  of  mucous  membranes  and  the  discharge  from  them 
diminishes,  and  how  tonsils,  and  adenoids,  and  lymphatic  glands  tend 
to  shrink  up.  This  observation  is  in  keeping  with  the  common 
experience  that  an  eczema,  the  analogous  catarrh  of  the  skin,  usually 
disappears  during  coincident  pyrexial  infection.  The  mother  says  "  the 
rash  has  struck  inwards,"  but  it  is  the  dehydration  of  the  body  which 
has  caused  the  disappearance  of  the  rash.  I  feel  sure  that  in  these 
plump,  over-fed  plethoric  children  we  find  the  maximum  reaction  in 
their  mucous  membranes  to  infection,  and  I  do  not  think  it  is  right 
to  omit  considering  the  part  which  is  played  by  long-continued  over- 
nutrition  in  the  production  of  an  increased  vulnerability  of  the  mucous 
membranes,  which  leads  to  a  secondary  hypertrophy  of  adenoid  tissue. 
Certainly  the  removal  of  the  adenoids  does  not  restore  health  to  the 
children  straight  away.  One  can  say  at  once  that  any  child  with 
persistent  adenoid  enlargement  falls  short  of  complete  health  in  many 
other  ways.  Eemoval  of  the  adenoids  certainly  does  a  local  service, 
and  we  are  constantly  obliged  to  have  recourse  to  it.  The  adenoid 
overgrowth  is  in  most  cases  the  result  of  a  general  nutritional  disturbance 
carrying  with  it  a  lowering  of  immunity  against  catarrhal  infections  of 
all  sorts. 

Dr.  Eric  Pritchard. 

I  cannot  agree  that  it  is  impossible  to  teach  a  baby  nasal  breathing, 
which  is  all  that  breathing  exercises  profess  to  teach.  It  is  one  of  the 
simplest  things  in  the  world,  and  the  younger  the  child,  the  easier  it  is. 
It  is  when  an  older  child  has  acquired  the  fixed  habit  of  mouth-breathing 
that  the  chief  difficulties  are  encountered.  The  assumption  of  our 
laryngologist  friends  present  appears  to  be  that  this  Section  does  not 
seem  to  think  surgical  treatment  is  necessary  in  a  large  number  of 
these  cases.  That  is  not  the  point  of  this  discussion.  We  know  the 
great  advantages  of  surgical  interference,  and,  I  imagine,  we  all  refer 
our  suitable  cases  to  the  laryngologist  with  the  greatest  willingness  and 
confidence.  This  discussion  was  arranged  to  deal  with  the  best  means 
of  preveifting  adenoids  by  means  of  a  study  of  the  aetiology  of  the 
condition.  One  would  have  thought,  after  listening  to  some  speakers 
in  this  discussion,  that  in  this  country,  owing  to  climatic  conditions, 
adenoids  must  necessarily  develop.  This  is  not  the  view  I  take. 
Hygienic  and  feeding  conditions  generally  play  an  enormous  part  in 
adenoid  development  or  otherwise.     Hygienically  treated  children  may 
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have  some  hypertrophy  of  lymphoid  tissue,  but  if  they  are  badly  fed 
their  lymphoid  tissue  breaks  down  and  degenerates,  and  their  Luschka's 
and  faucial  tonsils  are  unhealthy.  As  a  Section,  we  do  not  disagree 
with  the  advisability  of  surgical  treatment  of  adenoids  ;  we  simply  want 
to  arrive  at  a  means  of  rendering  surgical  operations  unnecessary. 


Mr.  A.  R.  Colter. 

In  the  practice  of  dentistry  we  are  constantly  confronted  with  oral 
deformities,  most  of  which  are  associated  with  osseous  changes  in  the 
nasal  cavity  and  also  with  the  growth  of  adenoids.  Endeavours  are 
usually  made  to  correct  the  mouth  condition  ;  but  my  experience  is 
that  little  or  no  prophylactic  treatment  is  undertaken  by  the  physician 
for  the  incipient  adenoid  condition,  though  in  a  later'  stage  it  is  the 
general  practice  to  scrape  away  the  infected  organs. 

The  cases  under  consideration  enter  so  largely  into  dental  practice 
that  any  light  thrown  on  the  aetiology  of  adenoids  would  probably  serve 
not  only  to  guide  the  physician  to  the  adoption  of  suitable  measures  to 
prevent  or  ameliorate  the  condition  but  also  to  solve  the  problems 
which  present  themselves  to  the  dental  surgeon. 

I  gather  that  Dr.  Campbell's  views  as  to  the  aetiology  of  the  condition 
are  as  follows  :  The  alimentary  tract  is  the  original  focus  of  infection 
and  this  infection  leads  to  a  lowered  resistance  and  to  impaired 
functional  power  in  the  pharyngeal  lymphoid  tissue  due  to  an  impure 
blood  supply  which  is  the  result  of  toxins  absorbed  from  the  intestinal 
tract  and  primarily  caused  by  improper  feeding.  Concurrently  the 
natural  stimulus  of  fresh  air  is  lacking  in  consequence  of  the  blocking 
of  the  nasal  passages  by  catarrhal  conditions.  A  productive  fibrosis  is 
set  up  and  stagnation  areas  are  created  which  form  a  suitable  nidus  for 
the  growth  of  micro-organism.  A  vicious  circle  is  thus  established. 
In  addition,  one  should  always  bear  in  mind  that  all  congenital  defects 
of  tissues,  especially  those  of  syphilitic  origin,  act  as  predisposing  causes. 

My  remarks  on  prevention  will  be  based  on  the  above  conception  of 
the  aetiology.  It  is  true  that  after  the  removal  of  adenoid^  a  distinct 
improvement  takes  place  in  the  general  condition  of  the  patient.  But 
the  improvement  cannot  be  such  as  to  make  good  the  injury  caused 
by  the  disease  and  some  permanent  damage  to  the  system  remains. 
Prevention  may  be  considered  under  tw^o  heads  :  (1)  Individual  ; 
(2)  national. 
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(1)  Individual. — Breast-feeding  is  the  most  important  factor 
during  the  early  months  of  life  because  of  the  immunization  con- 
ferred by  the  milk,  and  because  the  milk,  being  a  perfect  food,  tends 
to  promote  normal  conditions  in  the  alimentary  tract.  In  addition, 
breast-feeding  follows  Nature's  methods,  and  brings  into  play  forces 
which  control  normal  development,  and  so  maintain  the  anatomical 
relationship  of  the  surrounding  parts,  the  formation  of  a  high  arch  of 
the  maxilla  and  a  deflected  septmn  thus  being  avoided.  Later  on  a 
change  of  diet  is  indicated  by  the  eruption  of  teeth.  Other  speakers 
have  dealt  with  the  question  of  slop  diet,  and  the  consequent  feeble 
masticatory  movements  which  bring  in  their  train  loss  of  muscle  pull 
on,  and  circulatory  stimulus  to,  the  surrounding  structures.  A  loss  of 
'stimulus  to  the  stomach  muscles  arising  from  deficient  mastication  is 
also  a  point  which  should  be  borne  in  mind.  We  cannot  too  strongly 
emphasize  the  importance  of  the  thorough  mastication  of  hard  foods 
with  the  resultant  tendency  to  normal  development  of  the  animal, 
especially  as  regards  its  jaws  and  nasal  cavities.  I  am  one  of  those 
who  believe  that  food  is  taken  too  frequently,  and  that  the  stomach  is 
not  given  the  physiological  rest  which  is  essential  to  its  well-being.  It 
is  also  my  experience  that  with  a  full  meal  of  solids  children  are  often 
given  a  half  meal  of  milk.  If  any  considerable  quantity  of  milk  is  given 
it  seems  obvious  that  the  other  ingredients  of  the  meal  should  be 
reduced.  As  regards  the  question  of  keeping  the  nasal  air  passage  free, 
I  consider  that  as  soon  as  the  habit  of  mouth-breathing  is  observed  in  a 
baby,  the  nasal  breathing  should  be  restored  by  closing  the  mouth  gently 
with  the  finger,  and,  later  in  life,  by  means  of  mouth  shields,  used  at 
night  when  the  nasal  passages  are  free  from  catarrh.  When  mouth- 
breathing  has  become  a  regular  habit,  and  there  is  contraction  of  the 
arch  of  the  maxilla,  the  arch  can  be  expanded.  Whether  expansion  of 
the  arch  stimulates  growth  in  the  nasal  passages  I  do  not  know.  As 
pure  air  acts  only  beneficially  nurseries,  both  night  and  day,  should  be 
flooded  with  fresh  air.  I  recommend  besides  open  windows,  free  air 
vents  in  the  upper  parts  of  the  doors.  Elderly  nurses  and  those  suffer- 
ing from  nose,  mouth  or  chest  troubles  should  not  be  permitted  to  sleep 
in  the  same  room  as  children.  With  regard  to  the  prophylaxis  of  nasal 
catarrh,  I  have  found  the  use  of  a  salt  douche  most  efficacious.  While 
the  nasal  cavities  are  full  of  fluid  the  nose  should  not  be  blown,  lest  the 
germs  be  driven  into  the  nasal  recesses.  The  fluid  should  be  removed 
by  snifling  or  mopping. 

(2)  National. — The  question  of  "  prevention  of  adenoids  "  is  one  of 
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national  importance,  because  a  very  large  proportion  of  the  population 
suffer  either  from  the  presence  of  adenoids  or  are  handicapped  by  damage 
directly  or  indirectly  caused  by  adenoids.  In  fact  if  there  is  a  clear 
relation  of  "cause  and  effect "  between  adenoids  and  intestinal  toxaemia, 
adenoids  may  be  said  to  play  a  part  in  the  development  of  many 
diseases.     I  v^^ill  touch  upon  this  point  briefly  : — 

(1)  Micro-organisms  developing  in  the  adenoid  area  and  directly 
infecting  the  gastro-intestinal  tract  favour  the  development  of  con- 
ditions which  result  in  intestinal  toxaemia. 

(2)  Adenoids  are  associated  with  mouth-breathing,  mouth-breathing 
with  oral  sepsis,  oral  sepsis  with  intestinal  toxaemia. 

(3)  Adenoids  are  associated  with  "  lethargy,"  lethargy  with  con- 
stipation, constipation  with  intestinal  toxaemia. 

I  believe  it  has  been  stated  that  95  per  cent,  of  all  diseases 
probably  result  from  gastro-intestinal  toxaemia.  If  this  percentage  is 
anything  like  correct,  and  if  adenoids  assist  in  any  marked  degree  in 
developing  this  condition,  the  case  for  "  prevention  of  adenoids  "  is 
clearly  strengthened. 


Dr.  Harry  Campbell  (in  reply)  : 

I  hope  members  of  the  Section  will  try  to  see  the  matter  from  my 
point  of  view.  I  have  studied  the  question  for  many  years,  and  sought 
to  apply  strictly  logical  methods  in  arriving  at  my  conclusions.  Seeing 
how  prevalent  adenoids  are  among  British  communities  throughout  the 
world,  and  that  the  British  carry  their  dietetic  customs  with  them 
wherever  they  go,  it  is  difficult  to  exonerate  the  dietetic  factor  from  an 
important  share  in  causation.  We  should  eat  less  spongy,  pultaceous  and 
pappy  food,  in  the  shape  of  non-crusty  bread,  buns,  scones,  puddings, 
porridge,  and  the  like,  and  rely  more  on  crusty  bread,  salads,  and  fresh 
fruit,  as  they  do  in  many  parts  of  the  Continent,  where  ill-developed 
jaws,  adenoids,  and  bad  teeth  are  much  less  common  than  they  are 
with  us. 

Dr.  Eric  Pritchard  seems  to  underestimate  the  importance  of 
salivary  digestion.  The  present  tendency  among  physiologists  is  to 
attach  considerable  importance  to  the  role  of  salivary  digestion,  and 
my  own  experiments  point  in  the  same  direction. 

I  agree  with  Dr.  Cameron  that  adenoids  are  not  merely  a  local 
disease :    children   suffering  from  severe    adenoids    give  evidence  of  a 
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faulty  blood-state  and    of    general  malnutrition,   and   this   I  attribute 
to  intestinal  indigestion,  the   result  of  unsuitable  food. 

,  Dr.  Cautley  has  pointed  out  the  frequent  conjunction  of  adenoids 
and  rickets  in  this  country.  This  is  consonant  with  my  thesis,  seeing 
that  rickets  is  in  large  measure  due  to  improper  food  ;  that,  however,, 
there  is  no  essential  connexion  between  adenoids  and  rickets  is  proved 
by  the  remarkable  fact  (referred  to  by  Dr.  Camac  Wilkinson)  that 
while  adenoids  are  rampant  in  Australia,  rickets  is  almost  unknown 
there. 

The  frequency  of  adenoids  among  the  white  population  in  a  warm 
country,  where  nature  has  evolved  a  black  man,  who  goes  about  stark 
naked,  proves  that  a  cold,  damp  climate  is  not,  as  Dr.  Sim  Wallace 
suggests,  an  essential  factor  in  the  causation  of  adenoids.  Investigation 
shows  that  climate  has  little  influence  on  the  prevalence  of  adenoids, 
and  that  the  aetiological  influence  of  food  is  predominant. 


Dr.  E.  Cautley  (in  reply)  : 

My  views  may  be  briefly  summed  up  by  saying  that  the  prevention 
of  adenoids  is  mainly  concerned  with  the  prevention  of  rickets  and 
nasal  catarrh  :  that  the  best  method  is  to  encourage  breast-feeding,  and 
proper  diet  following  the  breast-feeding,  guarding  the  child  against 
exposure  to  infection,  and  treating  nasal  catarrh  seriously.  It  is  a 
mistake  to  talk  of  "  adenoids  "  as  a  disease,  because  every  child  has  an 
excess  of  adenoid  tissue  relative  to  its  total  body  weight,  as  compared 
with  the  adult.  Hyperplasia  is  a  relative  factor,  and  is  induced  by 
infection  and  other  causes  of  catarrh,  though,  no  doubt,  tliere  are 
hereditary  tendencies  thereto.  If  you  guard  a  child  against  infection, 
you  will  probably  guard  it  against  this  hyperplasia. 

I  drew  attention  to  the  effects  with  the  view  of  indicating  the  cases 
in  which  operative  treatment  was  essential,  as  against  those  in  which 
medical  measures  might  be  relied  on.  I  do  not  suppose  medical 
measures  will  cure  "adenoids,"  but  the  decision  as  to  operation  always 
depends  on  the  degree  of  hyperplasia  and  its  effects.  As  every  child 
has  an  excess  of  adenoid  tissue  which  easily  increases  in  size,  it  is 
absurd  to  say  every  child  who  has  got  this  hyperplasia  should  be 
operated  upon.  But  when  it  is  producing  definite  injurious  effects,  no 
physician  of  any  established  reputation  will  be  opposed  to  operative 
treatment. 
A— 3b 
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I  also  laid  stress  on  the  disadvantages  of  respiratory  exercises,  and 
I  am  sorry  to  have  heard  them  advocated  so  strongly  in  the  treatment 
of  this  disease.  I  have  frequently  had  to  stop  parents  persisting  with 
these  exercises  in  children  who  have  been  operated  upon  for  adenoids, 
and  who  have  been  recommended  by  the  laryngologist  to  go  on  with  the 
course  of  respiratory  exercises.  In  many  of  these  cases,  when  the  child 
takes  a  deep  breath  the  deformity  is  increased. 

There  is  another  point  I  brought  forward,  and  which  I  am  sorry 
has  not  attracted  more  attention — namely,  the  question  of  deformities 
of  the  jaw  in  association  with  adenoids.  I  took  the  view — perhaps 
partly  to  stimulate  discussion  on  it — that  deformity  of  the  jaw  was 
not  due  to  adenoid  hypertrophy  at  all,  but  due  to  the  associated 
rickets. 
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President — Dr.  J.  Porter  Parkinson. 


Congenital  Absence  of  the  Lower  Portion  of  the  Left  Pectoralis 
Major  Muscle  and  Left  Mammary  Gland.' 

By  E.  A.  Cockayne,  M.D. 

A.  C,  AGED  4J  years.  The  father  and  mother  are  unrelated  and 
have  two  other  children,  both  normal.  There  is  no  history  of  a  similar 
condition  in  their  family.  The  boy  is  small  but  well  nourished.  The 
left  pectoralis  major  is  absent  with  the  exception  of  the  clavicular,  and 
a  small  part  of  the  sternal  portion.  There  also  appears  to  be  some 
deficiency  of  the  subcutaneous  tissue  on  the  left  side.  The  left  areola 
is  as  large  as  the  right,  but  the  nipple  is  retracted  and  the  mammary 
gland  cannot  be  felt.  The  right  mammary  gland  is  palpable.  There 
are  no  other  defects  of  development.  I  take  it  that  the  absence  of 
mammary  gland  can  be  explained  by  the  absence  of  blood  supply,  the 
same  vessels  supplying  the  pectoralis  major  as  serve  the  mammary 
gland,  and  so  one  would  expect  the  mammary  gland  to  suffer  too.  I 
.shall  be  glad  to  hear  views  as  to  the  underlying  cause  of  this  condition. 

DISCUSSION. 

Dr.  Eric  Pritchard  :  I  do  not  know  whether  Dr.  Cockayne  suggests  that 
the  association  of  the  muscular  with  the  mammary  defect  makes  this  case 
different  from  the  common  abnormality  which  one  finds  in  muscles.  In  the 
course  of  inspection  of  school  children,  I  have  met  with  many  muscular 
defects,  but  the  most  common  were  connected  with  the  pectoral  muscles. 
Sometimes  the  whole  of  the  pectoralis  minor  was  absent  and  part  of  the 

'  At  a  meeting  of  the  Section,  held  March  28,  1919. 
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pectoralis  major  as  well.  I  do  not  remember  whether  there  was  associated 
defect  or  absence  of  mammary  gland  on  the  same  side,  or  defect  of  nipple. 
In  many  cases,  however,  there  was  a  considerable  distortion  of  the  spine  and 
sternum  owing  to  the  absence  of  the  physiological  "pull"  of  the  normal 
muscles. 

Dr.  Cockayne  (in  reply)  :  Dr.  Sutherland  said,  just  before  the  meeting, 
that  in  these  cases  there  was  often  more  than  a  simple  muscle  defect,  and 
that  sometimes  one  found  absence  of  part  of  the  ribs  on  the  same  side :  there 
might  be  defects  of  fingers  on  the  affected  side.  So  it  looks  as  if  in  these 
patients  there  is  some  cause  of  a  different  nature  from  that  found  in  the 
ordinary  muscular  anomalies  due  to  atavism,  such  as  are  so  commonly  seen 
in  the  dissecting  room. 


Case  of  Imperfectly  Descended  Left  Testicle  Four  and  a  Half 
Years  after  Operation. 

By  Philip  Turner,  F.E.C.S. 

P.  P.,  NOW  aged  9  years,  was  admitted  to  Guy's  Hospital  in  1914 
when  5  years  of  age,  for  left  inguinal  hernia  and  imperfectly  descended 
testicle.  The  testicle  was  situated  in  the  inguinal  canal  and  had  never 
descended  through  the  external  abdominal  ring.  It  was  freely  movable 
m  the  canal,  but  could  not  be  made,  by  manipulation,  to  ]3ass  bej^ond 
this.  At  the  operation  the  hernial  sac  was  excised  and  the  left  testicle 
was  transplanted  to  the  right  side  of  the  scrotum,  through  the  septum, 
according  to  the  method  described  before  the  Section  for  the  Study  of 
Disease  in  Children  in  November,  1914.^  The  left  testicle  now  (March, 
1919),  hangs  normally  in  the  scrotum  and  is  freely  movable.  There  is 
no  pain,  and  the  testicle  is  not  adherent  to  any  surrounding  structures, 
neither  is  there  any  thickening  nor  induration  along  the  course  of  the 
spermatic  cord.  The  transplanted  testicle  is,  if  anything,  larger  than 
the  normally  placed  right  organ.  Owing  to  the  age  of  the  patient  it  is 
difficult  to  estimate  the  testicular  sensation,  but  this  appears  to  be  the 
same  on  each  side. 

There  is  no  recurrence  of  the  hernia,  and  there  is  no  sign  that  the 
testicle  has  been  transplanted,  though  close  inspection  shows  the  scar  on 
the  scrotum. 

'  See  Proc.  Roy.  Soc.  Med.,  1914-15,  viii  (Sect.  Dis.  Child.),  p.  17. 
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Case  of  Double  Imperfectly  Descended  Testicle  operated  upon 
in  1914,  when  the  Left  Testicle  was  transplanted  to  the 
Right  Side  and  the  Right  Testicle  to  the  Left  Side  of 
the  Scrotum. 

By  Philip  Turner,  F.R.C.S. 

D.  E.,  AGED  14  years,  was  admitted  to  Guy's  Hospital  in  1914  when 
9  years  of  age  for  double  imperfectly  descended  testicle  and  inguinal 
hernia.  The  testicles  could  be  felt  in  the  inguinal  canals,  and  neither 
had  ever  descended  beyond  this  position.  The  left  side  was  operated 
upon  in  July,  1914,  when  the  hernial  sac  was  excised  and  the  left 
testicle  transplanted  through  the  septum  to  the  right  side  of  the  scrotum. 
The  patient  was  discharged  from  hospital  in  August,  but  was  re-admitted 
in  December,  1914,  when  a  similar  operation  was  performed  on  the  right 
side,  the  right  testicle  being  transplanted  through  the  septum  to  the 
left  side  of  the  scrotum.  It  was  noted  at  this  time  that  the  scrotum 
was  small  and  ill-developed. 

When  examined,  over  four  years  later,  both  testicles  were  seen  to 
hang  normally  and  to  be  freely  movable  in  the  scrotum,  which  is  now 
quite  well  formed.  They  are  normal  in  size  and  contour,  but  the 
testicular  sensation  in  the  organ  in  the  right  side  of  the  scrotum  (true 
left  testicle)  is  deficient.  There  is  no  induration  and  no  adhesion  to 
surrounding  structures,  and  there  has  been  no  pain  since  the  operation. 
There  is  no  recurrence  of  the  herniae,  and  the  scars  on  the  scrotum  are 
scarcely  visible. 

Cases   of  Operation   for   Undescended   Testicles. 

By  Philip  Turner,  F.R.C.S. 

In  November,  1914,  I  showed  two  cases  of  imperfectly  descended 
testicle  which  had  been  operated  upon  a  few  months  previously  by 
a  method  which  I  described  before  the  Society,  after  showing  the 
cases. ^  The  essential  points  of  the  operation  are  (a)  that  the 
testicle   is   transplanted   to  the   opposite  side  of  the  scrotum  through 

'  Proc.  Roy.  Soc.  Med.,  1914-15,  viii  (Sect.  Dis.  Child.),  p.  17. 
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the  septum,  and  (6)  that  no  sutures  are  required  to  hold  it  in  position. 
The  septum  prevents  retraction  to  the  old  position  and  provides  a  slight 
but  long-continued  force  which  dravfs  the  testicle  downv^ards.  The 
absence  of  sutures  obviates  injury  to  the  testicle  and  diminishes  the 
liability  to  atrophy.  The  results  a  few  months  afterwards  were  very 
satisfactory,  but  owing  to  the  war  I  was  unable  to  keep  the  cases 
under  prolonged  observation.  With  a  view  to  ascertaining  the  late 
results  I  have  recently  endeavoured  to  follow  up  a  series  of  twelve 
consecutive  cases  operated  upon  in  the  summer  of  1914.  Only  three 
of  the  cases  could  be  traced,  and  of  these  two  are  shown  this  after- 
noon. The  result  in  the  third,  an  adult,  aged  39  years,  was  equally 
aood.  Neither  of  the  two  cases  shown  before  the  Section  in  1914  could 
be  traced.  The  result  in  the  two  cases  shown  to-day  is  very  satis- 
factory. Unless  one  knew  the  history  it  would  be  difficult  to  realize 
that  any  operation  had  been  performed  at  all.  In  both,  the  scrotum 
appears  to  be  normal  and  to  contain  two  normal  testes.  In  the  lad  in 
whom  the  deformity  was  double  the  right  testis  was  transplanted 
through  the  septum  to  the  left  side,  and,  after  an  interval  of  about  five 
months,  the  operation  was  repeated  and  the  left  testis  transplanted  to 
the  right  side.  It  is  generally  agreed  that  the  great  majority  of 
undescended  testicles  are  functionless,  at  any  rate  as  regards  spermato- 
genesis. In  both  these  cases,  however,  the  testes,  besides  keeping  in 
position,  have  increased  in  size,  and  this  leads  one  to  hope  that,  if  the 
organs  are  transplanted  before  puberty  and  if  this  is  accomplished 
without  fixation  by  sutures,  which  must  lacerate  and  injure  these 
delicate  tissues,  normal  development,  both  anatomical  and  physio- 
logical, may  be  possible  in  a  certain  proportion  of  cases. 

DISCUSSION. 

Dr.  H.  C.  Cameron  :  Mr.  Philip  Turner's  results  in  these  cases  are 
excellent,  because  we  must  all  be  agreed  that  the  results  of  most  operations 
for  undescended  testicle  in  the  past  have  been,  on  the  whole,  very  unsatis- 
factory. In  my  experience  the  diagnosis  of  undescended  testicle  is  made  too 
readily.  I  am  not  suggesting  that  this  remark  applies  at  all  to  Mr.  Turner's 
cases ;  I  am  certain  his  have  been  true  cases  of  undescended  testicle.  In  a 
number  of  the  cases  I  have  seen,  however,  the  diagnosis  of  undescended  testicle 
has  been  made  when  there  has  been  nothing  of  the  sort  present ;  there  has 
only  been  an  exaggeration  of  that  which  is  common  to  all  boys  before  puberty 
— an  extremely  active  cremaster  muscle,  with  the  consequent  tendency  for  the 
testicle  to  run  upwards  into  the  inguinal  canal,  with  often,  a  small  rugose 
scrotum.     These  testicles,  on  examination,  perhaps  with  cold  hands,  disappear 
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and  are  hard  to  find.  I  know  of  cases  which  have  been  operated  on  for 
undescended  testicle  in  which  I  am  certain  the  real  trouble  was  this  undue 
mobility  I  have  mentioned  A  point  of  possible  interest  to  the  Section  is  tlie 
rather  confident  statement  which  has  been  made  that  thyroid  extract  is  capable 
of  causing  descent  of  the  testicle.  I  take  it  that  the  vast  majority  of  these 
unduly  mobile  testicles  become  fixed  in  the  development  of  the  parts  which 
takes  place  at  puberty.  I  have  seen  very  few  cases  of  undescended  testis 
without  hernia  :  and  I  would  say  that,  at  any  rate,  hernia  as  an  accompani- 
ment is  the  rule,  rather  than  the  exception.  I  have  seen  no  benefit,  either  to 
the  undescended  testicle  or  to  the  accompanying  hernia  from  thyroid  extract. 
The  operations  which  I  have  previously  seen  done  for  fixing  the  testicle  in  the 
scrotum  seemed  in  many  instances  to  have  been  successful  in  the  cases  of 
undue  mobility,  but  in  the  cases  of  true  ectopia  testis,  very  often  the  results 
were  not  good.  It  seems  that  Mr.  Turner  lias  really  achieved  a  great  success 
in  devising  this  operation.  Certainly  the  testicles  of  at  least  one  of  these  boys 
are  enlarging.  I  take  it  the  elder  of  the  two  boys  has  reached  puberty,  and 
that  his  testicle  is  as  large  as  it  would  be  in  a  normal  boy  of  the  same  age. 

Mr.  Mortimer  Woolf  :  The  cases  of  abnormal  mobility  of  the  testicle, 
mentioned  by  Dr.  Cameron,  are  those  in  which  the  testicle  can  be  brought 
into  the  scrotum  by  traction.  But  many  cases  exist  in  which  it  cannot  be 
brought  down,  even  to  the  toj)  of  the  scrotum,  and  these  cases,  which  are 
almost  invariably  associated  with  a  hernia,  are  those  of  true  undescended 
testicle.  Mr.  Turner's  operation  has  pi-oduced  a  really  wonderful  result  in  the 
cases  he  has  shown.  I  have  performed  Bevan's  operation,  dividing  the 
structures  of  the  cord  with  the  exception  of  the  vas,  and  turning  the  testicle 
upside  down,  so  that  the  upper  pole  becomes  the  lower.  The  result  one  year 
later  was  very  satisfactory.  No  sutures  had  been  used  for  retaining  tlie 
testicle  and  it  remained  at  the  bottom  of  the  scrotum  without  any  tension. 
But  after  seeing  these  cases,  T  think  it  probable  that  Mr.  Turner's  operation 
will  become  the  classical  one. 

The  President  ;  As  Dr.  Cameron  has  said  Mr.  Turner  has  had  excellent 
results  from  this  form  of  operation,  especially  as  it  causes  no  damage  to  the 
testicle  itself  from  suturing  or  otherwise.  As  there  are  no  sutures,  there  is 
much  less  chance  of  subsequent  inflammation  and  of  any  militation  against 
the  physiological  testicular  activity  in  subsequent  years.  Obviously  this  is  a 
great  advance  on  previous  methods,  and  the  ingenious  plan  of  passing  it 
through  the  septum  of  the  scrotum,  the  elasticity  of  that  septum  keeping  it 
there,  is  one  which  must  excite  our  admiration. 

Mr.  Philip  Turner  (in  reply)  :  Dr.  Cameron  spoke  of  the  difficulty 
which  occasionally  arises  in  diagnosis.  I  once  had  sent  to  a  bed  in  my 
ward  a  case  from  the  out-patient  department  which  had  been  there  diagnosed 
as  double  undescended  testicle.  When  I  came  to  examine  the  patient  there 
was  nothing  abnormal,  and  the  only  thing  I  could  imagine  that  had  happened 
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was,  that  the  cremaster  had  been  acting  with  great  vigour,  and  that  led  to  the 
wrong  diagnosis.  Dr.  Cameron  also  pointed  out  that  it  is  almost  invariable 
for  a  hernia  to  be  associated  with  undescended  testis.  Yet  in  the  last  case 
upon  which  I  operated — only  two  or  three  days  ago — the  testicle  was  in  the 
inguinal  canal,  and  I  could  not  find  any  hernial  sac.  Only  once  before  have  I, 
in  my  recollection,  operated  upon  an  undescended  testis  without  finding  a  sac. 
Even  if  there  is  no  hernia,  there  is  almost  certain  to  be,  in  these  cases,  a 
patent  processus  vaginalis.  I  suppose  it  is  a  coincidence  that  in  the  three 
cases  I  have  been  able  to  trace  the  results  have  been  extremely  good,  for  I 
would  not  like  to  say  that  one  is  bound  to  get  such  results  in  every  case.  In 
fact,  in  a  considerable  proportion  one  finds  some  anatomical  condition  which 
renders  a  good  result  unlikely  or  impossible :  the  testicle  may  be  found  to  be 
so  very  atrophied  that  it  is  not  worth  attempting  to  save  it  at  all.  So  I 
cannot  make  any  statement  as  to  the  proportion  of  successes  or  failures, 
though  of  these  twelve  cases  three  are  quite  satisfactory  over  four  years  after- 
wards, while  two  others,  shown  a  few  months  after  the  operation,  promised 
also  to  be  successful. 
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Case  of  Multiple  Epulides.' 

By  W.  Warwick  James,  F.E.C.S.,  L.D.S. 

{WITH  REPORT  ON  SECTIONS  BY  DAVID  NABARRO,  M.D.) 

W.  B.,  A  GIRL,  aged  11  years,  has  suffered  from  the  growth  of  a 
iibrous  epulis  (to  be  more  definite,  it  is  a  hypertrophy  of  the  fibrous 
tissue  of  the  gingival  muco-periosteum),  associated  with  each  tooth  of 
the  temporary  and  permanent  series  which  has  erupted.  Removal  of 
the  growth  alone  is  followed  by  recurrence,  which  does  not  take  place 
when  the  teeth  are  also  removed.  Up  to  the  present  all  the  temporary 
and  eight  of  the  permanent  teeth  have  been  extracted. 

The  history  of  the  case  is  as  follows  :  The  patient  was  admitted 
into  the  Hospital  for  Sick  Children,  Great  Ormond  Street,  in  May,  1912. 
Mr.  Oswald  Addison  removed  a  portion  of  the  tissue  for  microscopical 
■examination.  There  was  some  uncertainty  with  regard  to  the  nature 
of  the  tissue,  but  a  further  section  showed  it  to  be  purely  fibromatous. 
{See  report  by  Dr.  Nabarro,  p.  69.)  On  examination  the  gingival 
margins  were  seen  to  be  considerably  enlarged  and  nodular.  The 
tissue  particularly  involved  was  apparently  the  gum  margin  and  the 
neighbouring  portion,  but  not  including  the  greater  part  of  that 
covering  the  roots.  As  the  result  of  treatment  it  would  seem  that  the 
periodontal  membrane  was  involved  as  well  as  the  gum  margin,  but  this 
can  only  have  been  in  the  particular  part,  as  there  was  only  slight  dis- 
placement of  the  teeth  laterally.  It  has  also  been  found  that  the  bone 
was  not  involved  ;  X-ray   photographs   were  taken,  which  showed  no 

'  At  a  meeting  of  the  Section,  held  April  lb,  1919. 
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marked  changes  in  the  bone.  The  growth  had  extended  round  the 
crowns  of  the  teeth,  in  parts  even  reaching  to  the  top  of  the  teeth.  In 
the  early  stages  it  appeared  red  as  if  distinctly  vascular,  and  had 
a  somewhat  denuded  appearance,  but  later  it  appeared  to  be  less 
vascular,  and  was  mottled,  with  faintly  yellowish-brown  patches. 
There  was  no  tendency  in  the  tissue  to  break  down  except  where 
injured  by  opposing  teeth.  The  rate  of  growth  was  slow,  the  increase 
being  marked  by  months  rather  than  weeks.  The  patient  suffered  no 
pain,  although  her  general  health  seemed  to  be  affected,  probably  on 
account  of  the  difficulty  she  experienced  in  eating.  The  growth  bears 
a  superficial  resemblance  to  a  simple  fibrous  epulis,  but  is  sessile,  while 
the  simple  epulis  is  nearly  always  pedunculated.  The  feature  of  par- 
ticular interest  in  the  case  is  the  effect  of  treatment,  and  this  coincides 
with  the  records  of  other  cases,  and  of  that  of  a  simple  fibrous 
epulis,  it  being  necessary  to  remove  the  teeth  involved  in  order  to 
avoid  recurrence. 

Seven  separate  operations  have  been  performed,  and  an  attempt 
has  been  made  to  remove  the  growth  without  removing  the  teeth, 
but  as  recurrence  followed  in  due  course  all  the  temporary  and 
eight  of  the  permanent  teeth  have  been  extracted,  the  growth 
completely  excised,  and  the  margins  of  the  alveolus  removed.  The 
stages  of  the  operations  were  as  follows  :  All  the  temporary  incisors 
and  the  first  temporary  molars  were  extracted  and  the  growth 
removed,  whilst  the  abnormal  tissue  was  cut  away  freely  down  to  the 
bone  margin  round  the  remaining  eight  teeth.  Where  the  teeth 
remained  there  was  a  recurrence  of  the  growth,  and  in  July,  1912,  the 
four  molars  were  removed  as  being  less  accessible  than  the  canines,  and 
the  tissue  again  pared  away  round  the  latter.  In  October,  1912,  with 
further  recurrence  round  the  canine  teeth,  they  were  similarly  treated. 
The  child  was  now  nearly  5  years  old.  No  change  took  place  in  the 
mouth  for  about  two  years,  nor  was  there  any  sign  of  a  similar  growth 
until  after  the  first  permanent  molars  appeared,  when  the  condition 
recurred  in  about  a  year,  and  it  became  necessary  to  repeat  the  previous 
operation.  In  October,  1917,  the  maxillary  incisors  had  erupted  with 
the  recurrence  of  the  condition,  and  although  there  was  some  sug- 
gestion of  it  upon  the  lower  incisors,  it  was  not  marked.  An  operation 
removing  the  tissue  without  the  teeth  was  unsuccessful  in  checking 
the  growth,  and  the  teeth  were  removed  in  November. 

The  present  condition  shows  the  lower  canines  involved,  also  the 
left  lower  second  premolar,  which  is  erupting  into  the  socket   of  the 
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first  permanent  molar.  The  same  change  is  taking  place  with  regard 
to  the  right  upper  premolar,  which  is  erupting  into  the  socket  of  the 
first  permanent  molar.  The  gum  presents  the  reddish,  somewhat 
denuded  appearance  already  described,  which  seems  to  be  the  first  indi- 
cation of  the  presence  of  the  growth,  although  in  parts  it  is  reaching 
the  nodular  stage.     The  patient  has  been  wearing  a  vulcanite  block  to 


Fig.  1. 


Fig.  -1. 

Case  of  multiple  epulides.     Models  taken  at  the  age  of  four  years,  showing 
condition  of  hypertrophy. 


provide  her  with  something  to  bite  upon,  and  it  is  interesting  to  note 
that  the  pressure  from  this  seems  to  have  arrested  the  development  of 
the  condition  in  one  part.  The  child  w^as  strong  and  healthy  from 
birth,  with  the  exception  of  whooping-cough,  and  an  attack  of  what 
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the  mother  describes  as  "dry  eczema,"  which  occurred  before  the 
appearance  of  the  mouth  condition  at  the  age  of  3  years.  The 
patient  did  not  suffer  from  rickets.  She  was  not  nursed  for  more 
than  a  few  weeks. 

She  is  not  a  mouth-breather — a  fact  of  particular  interest,  as  con- 
siderable hypertrophy  of  the  gingival  tissues  is  frequently  seen  in  the 
front  part  of  the  mouth  in  such  patients.  Such  a  condition  is  of  an 
infective  nature,  and  the  changes  are  in  marked  contrast  to  those  that 
are  seen  in  the  case  now  shown.  In  mouth-breathers  the  swelling  of 
the  tissues  conforms  accurately  to  the  line  of  contact  with  the  lips,  so 
that  when  the  lips  are  pulled  back  there  is  no  hesitation  in  saying 
that  mouth-breathing  exists.  In  cases  of  hypertrophy  the  lips  may  be 
apart  on  account  of  the  bulk  of  the  growth,  but  it  is  an  effect,  not  a 
cause.  The  condition  obtaining  in  this  patient  would  probably  be 
described  as  hypertrophy,  and  although  a  certain  number  of  cases  have 
been  recorded,  they  are  undoubtedly  rare.  The  hypertrophy  seen  in 
adults  is  due  generally  to  chronic  infection,  and  involves  the  bone  as 
well  as  the  gingival  tissue.  Perhaps  the  commonest  type  is  a  marked 
thickening  of  the  gum  in  the  region  of  the  maxillary  molars,  although 
several  cases  have  been  recorded  in  which  the  whole  of  the  alveolar 
margin  has  been  involved,  but  the  maxilla  appears  to  be  affected  more 
often  than  the  mandible  in  children.  Christopher  Heath  described  a 
similar  case  to  the  one  now  reported.  Cases  mentioned  by  him 
occurred  at  the  ages  of  8,  2^',  7,  4  and  2  years,  the  three  latter  occurring 
in  one  family.  In  all  the  cases  recorded  there  was  defective  mental 
condition.  In  another  case  recorded  which  was  very  similar  to  the  one 
now  shown,  the  child  was  4^  years  old,  and  healthy.  After  describing 
this  case,  he  says :  "In  conclusion  I  should  say  that  nothing  less  than 
complete  removal  of  the  affected  alveolus  seems  to  offer  any  hope  of 
alleviating  these  cases."  As  far  as  I  can  ascertain,  the  length  of  history 
of  this  particular  case  is  greater  than  that  of  any  recorded  cases. 

As  it  is  difficult  to  classify  these  cases  definitely,  the  term  epulides  is 
used  in  its  widest  sense,  but  if  they  were  allotted  to  a  definite  class,  it 
is  probable  that  hypertrophy  would  be  the  correct  description. 

I  am  indebted  to  you  for  permitting  me  to  bring  the  case  before  the 
Section.  I  do  so  in  the  hope  that  I  may  have  some  suggestions  as  to 
future  treatment.  It  seems  a  very  drastic  procedure  to  remove  every 
tooth,  and  so  render  the  child  edentulous.  It  is  true  we  can  provide  an 
artificial  substitute,  and  that  will  have  to  be  done  if  nothing  short  of 
extraction  can  be  accomplished. 
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Anatomical  and  Histological   Report    on    the    Sections   by 

Dr.    Nabarro. 

From  the  anatomical  and  histological  points  of  view  the  case  is  not 
so  interesting  as  from  the  clinical.  The  description  of  the  growth  will 
perhaps  be  best  given  in  chronological  order  of  its  removal. 

(1)  The  first  pieces  were  removed  by  Mr.  Oswald  Addison  on  May  9, 
1912.  Microscopically  the  tissue  consisted  mainly  of  spindle-shaped 
cells  with  some  multi-nucleated  cells  which  suggested  the  diagnosis  of  a 
mixed-celled  sarcoma,  probably  a  myeloid  sarcoma. 

(2)  On  May  22,  1912,  several  more  pieces  were  removed.  Macro- 
scopically  these  consisted  of  a  tough  fibrous  material  with  a  smooth 
surface.  On  section  they  were  tough  and  whitish  in  colour,  like  a 
fibrous  epulis.  Microscopically  the  sections  looked  more  like  a  fibroma 
than  those  previously  examined.  No  multinucleated  cells  were  found. 
There  was  a  considerable  downgrowth  of  the  epithelium  with  the 
formation  of  apparent  cell-nests.  These  and  the  previous  sections 
were  examined  by  Professor  Shattock,  who  diagnosed  them  as  fibrous 
epulis,  and  said  that  the  case  recalled  that  of  the  late  Mr.  Christopher 
Heath,  of  very  extensive  epulis  in  both  jaws.  The  tissue  was  examined 
for  micro-organisms  both  in  section  and  by  culture.  Short-chained 
streptococci  were  found  in  the  superficial  part  of  the  tumour  and  these 
were  also  obtained  in  cultures.  Doubtless  these  were  due  to  a  secondary 
infection  from  the  mouth  and  could  not  be  regarded  as  being  aetiologi- 
cally  connected  with  the  growth. 

(8)  On  July  10,  1912,  several  further  small  pieces  were  removed. 
These  again  were  white,  tough  and  fibrous.  Minute  fragments  of 
bone  were  attached  to  them.  Microscopically  the  sections  showed  a 
fibromatous  structure  as  before,  and  very  few  multinucleated  cells  were 
present.  There  was  calcification  and  bone  formation  at  one  part  of  the 
section,  and  cells  were  present  which  may  have  been  osteoblasts.  At 
one  spot,  where  the  epithelium  was  just  growing  over  it,  there  was 
distinct  infiltration  with  small  round  cells. 

(4)  In  October,  1912,  more  tissue  was  removed.  The  section  showed 
fibrillated  connective  tissue  covered  by  stratified  squamous  epithelium. 
Here  and  there,  there  were  small  haemorrhages  into  the  tissue.  One 
section  showed  some  striated  muscle  fibres.  Theie  were  no  multi- 
nucleated cells  present.  The  tissue  looked  altogether  more  like  the 
normal  than  did  that  removed  on  previous  occasions. 

(5)  On  February  8,  1917,   some   growth    in  the   region   of  the   left 
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upper  molar  tooth  was  removed  by  simple  excision  by  Mr.  Ovey. 
Microscopically  this  was  typical  of  fibrous  epulis  with  hypertrophy  and 
downgrowth  of  the  stratified  epithelium.  No  multi-nucleated  cells 
were  seen.  There  was  a  little  small  round-celled  infiltration  at 
one  spot. 

(6)  On  April  3,  1918,  some  further  tissue  was  removed.  As  before, 
this  was  tough,  fibrous,  smooth  on  the  surface  and  whitish  on  section. 
Microscopically,  the  tissue  was  characteristic  of  fibrous  epulis  ;  no  giant 
cells  were  seen.  There  was  proliferation  of  the  epithelium  with  a  few- 
cell  nests.  In  one  place  some  calcified  cartilage  (or  '?  immature  bone) 
was  present. 

(7)  Finally,  in  October,  1918,  the  tissue  examined  showed  fibrous 
tissue  covered  by  proliferating  epithelium,  and,  in  one  place,  some 
calcifying  cartilage. 

On  April  16,  1919,  the  blood  was  tested  for  the  Wassermann 
reaction  with  a  negative  result. 

DISCUSSION. 

The  Chairman  (Dr.  Laxgmead)  :  The  case  is  of  very  considerable  interest. 
I  take  it  that  if  we  call  it  fibroid  epulis  we  are  not  very  much  further  on, 
except  that  we  can  put  it  with  other  cases  of  the  same  kind.  \Yhere  does  it 
come  in  the  nomenclature  of  tumours  ?  We  shall  be  glad  to  hear  suggestions 
as  to  treatment,  aetiology,  and  precise  nomenclature. 

Dr.  Nabaeeo  :  I  suppose  it  comes  under  the  heading  of  fibroma,  but 
obviously  it  is  not  a  pure  simple  fibroma,  because  of  the  multi-mucleated  cells 
which  are  present  and  the  absence  of  a  tendency  to  recur.  If  fibroma  is 
completely  removable,  there  is  no  recurrence.  But  in  cases  where  it  is 
attached  to  the  periosteum  and  the  alveolar  border  it  is  very  difficult  to  get 
away  the  whole  thing,  and,  short  of  complete  eradication,  it  is  certain  to 
grow  again,  just  as  a  wart  will  do  if  not  completely  removed.  I  might, 
perhaps,  say  I  regard  this  as  benignly  malignant  in  the  sense  that  it  will 
continue  to  recur  unless  complete  eradication  is  possible.  Mr.  James  asks 
what  should  be  done  to  prevent  it  recurring  ?  I  think  the  only  thing  seems  to 
be  to  make  a  pretty  free  incision  and  excision  of  the  alveolar  border,  and  to 
sacrifice  the  teeth.  Mr.  James  has  tried  hard  to  get  rid  of  the  condition  short 
of  that  drastic  operation. 

Dr.  F.  Paekes  Weber  :  This  seems  to  be  intimately  allied  to  the  cases 
which  have  been  described  as  diffuse  hypertrophy  of  gums  :  for  instance,  the 
family  cases  recorded  by  Heath,  as  already  referred  to.  When  some  of  these 
rare  cases  have  been  under  discussion  it  has  been  suggested  that  the  difi'use 
hypertrophy  of  the   gums  was   secondary  to  septic  conditions  connected  with 
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the  teeth  and  dental  alveoli.  I  failed  to  see  any  proof  whatever  that  the 
remarkable  condition  of  diffuse  hypertrophy  of  the  gums  has  ever  been 
secondary  to  septic  conditions.  In  Heath's  cases  various  members  of  the 
same  family  were  affected,  and  that  fact  tells  very  much  against  the  causation 
having  been  chronic  septic  irritation.  A  se:)tic  condition  of  the  gums  must 
of  course  necessarily  become  superadded  as  a  secondary  complication. 
Moreover,  there  is  a  really  septic  condition,  which  might  be  called  septic 
hypertrophic  qingivitis.  I  suppose  three  forms  of  the  primarily  non-septic 
condition  are  met  with  :  first,  the  single  epulis ;  then  the  multiple  form  of 
epulis  ;  and,  thirdly,  a  diffuse  form,  which  may  be  called  "  diffuse  hypertrophy 
of  gums."  In  addition  there  are  malignant  forms  of  epulis,  in  which  one 
may  suppose  that  the  epulis  has  undergone  malignant  transformation,  or  was 
from  its  commencement  potentially  malignant.  I  would  like  to  leave  those 
mahgnant  cases  out  of  this  discussion.  The  treatment  suggested  seems  most 
reasonable.  The  whole  subject  was  discussed  on  the  last  occasion  that 
Mr.  Stanley  Boyd  showed  a  case. 

Mr.  E.  D.  D.  Davis  :  I  have  had  three  cases  which  were  sent  on  from  the 
Royal  Dental  Hospital,  and  I  regarded  them  as  localized  hypertrophies  of  the 
gum.  I  take  it  that  Dr.  Nabarro  does  not  negative  hypertrophy.  In  my  three 
cases  I  could  find  no  cause.  One  was  carefully  investigated  by  Mr.  Hopewell 
Smith,  who  went  down  to  Aldershot  and  looked  up  the  family  history  in  regard 
to  such  a  tendency.  In  those  three  cases  I  removed  the  gum  very  freely,  with 
some  of  the  underlying  bone.  There  was  no  recurrence.  But  in  one  other 
case  I  saw,  upon  which  the  late  Mr.  Stanley  Boyd  operated,  there  was  a  more 
diffuse  hypertrophy  of  the  gum,  extending  along  the  whole  of  the  upper 
alveolus,  and  that  i*ecurred  to  a  slight  extent.  I  do  not  regard  these  cases 
as  malignant  in  any  way,  but  I  think  that  free  removal  gives  the  best  result. 
There  is  some  scarring  and  the  sacrifice  of  certain  teeth,  but  not  more.  I 
would  like  to  know  from  Dr.  Nabarro  whether  he  can  definitely  say  this 
is  not  a  hypertrophy  :  I  think  he  is  hesitant  on  that  point.  There  is  a  large 
amount  of  fibrous  tissue  in  the  gum,  and  I  take  it  the  fibrous  tissue  would  be 
hypertrophied  to  a  greater  extent  than  the  epithelium. 

Dr.  Nabarro  :  In  reply  to  Mr.  Davis,  I  do  not  know  whether  one  can  tell 
the  difference:  the  pieces  removed  looked  like  pure  fibroma  covered  with 
thickened  epithelium,  except  that  multinucleated  cells  were  present.  This 
fibrous  tissue  seemed  to  be  very  well  developed. 

Mr.  E.  D.  D.  Davis  :  That  is  the  diflBculty  we  had  :  the  pathologist  would 
not  say  definitely  whether  it  was  a  hypertrophy,  or  a  fibroma.  The  late 
Mr.  Stanley  Boyd  was  interested  in  all  the  sections  cut,  and  considered  them 
to  be  a  hypertrophy  and  benign. 

Mr.  Warwick  James  (in  reply)  :  There  are  cases  which,  I  think,  certainly 
are  infective  in  origin,  those  which  Dr.  Parkes  Weber  described  as  hyper- 
trophic gingivitis.     They  are  more  than  gingival,  and  nearly  always  affect  the 
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bone.  If  the  infective  process  is  active  enough,  there  is  rarefaction.  If  it  is 
chronic,  the  condition  becomes  sclerotic,  and  it  can  go  on  to  such  an  extent 
that  the  alveolus  is  almost  double  the  normal  size,  vphile  there  is  hypertrophy 
of  gingival  tissue  as  well.  I  think  "  hypertrophy  of  the  gum  "  is  an  excellent 
term  for  the  present  case ;  the  condition  is  limited  to  the  gums,  and  must  be  of 
the  nature  of  hypertrophy.  I  do  not  think  we  need  haggle  over  whether  it  is  a 
hypertrophy  or  fibromatous.  If  it  were  localized  and  had  a  capsule,  we  should 
call  it  fibroma,  but  in  this  case  there  is  a  mass  of  fibrous  tissue,  but  without  a 
capsule.  With  regard  to  Christopher  Heath's  cases,  there  is  one  family  of 
three  children  who  had  it,  but  there  is  also  the  case  which  is  illustrated  here 
in  this  book,  very  similar  to  the  one  I  am  now  describing,  and  in  a  child  of 
about  the  same  age.  Localized  epulis  is  more  easily  dealt  with  than  in  this 
diffuse  form. 

Dr.  Nabaeko  (in  reply) :  While  I  agree  with  Dr.  Parkes  Weber,  as  does 
Mr.  James,  that  there  may  be  cases  of  hypertrophic  gingivitis  of  infective  origin, 
there  is  no  evidence  that  the  present  is  such  a  case.  We  may  call  it  simple 
'  hypertrophy  of  the  gums  "  as  Mr.  Davis  suggests,  or  the  name  "  diffuse  fibro- 
matous hypertrophy  of  the  gums  "  might  be  given  to  the  condition.  In  either 
case  we  have  no  clue  as  to  its  causation.  Under  what  stimulus  do  the  gums 
hypertrophy  ?  And  why  should  the  condition  recur  after  the  lapse  of  some 
years — with  the  eruption  of  the  permanent  teeth  ?  I  believe  myself  that  when 
the  aetiology  of  neoplasms  has  been  discovered  we  shall  find  that  a  case  such 
as  the  present  will  have  a  similar  aetiology,  whether  we  label  it  hypertrophy  of 
the  gums  or  fibrous  epulis. 


Aplastic  Anasmia, 
By  J.  Porter  Parkinson,  M.D. 

I  AM  showing  this  boy  to  illustrate  the  complete  recovery  from  a 
grave  form  of  aplastic  anaemia.  You  may  remember  that  last  year 
shortly  after  being  shown  at  the  meeting  of  this  Section  in  May,  he 
was  nearly  moribund,  his  red  corpuscles  having  gone  down  to  580,000 
per  cubic  millimetre,  and  the  leucocytes  2,600,  76  per  cent,  of  which 
were  lymphocytes.  In  November,  last  year,  when  he  had  recovered,  a 
blood  count  showed  :  Eed  blood  corpuscles,  4,250,000 ;  white  blood 
corpuscles,  5,600  ;  haemoglobin,  68  per  cent.  ;  colour  index,  0"8,  The 
white  blood  corpuscles  were  :  Polymorphs,  55  per  cent.  ;  lymphocytes, 
43  per  cent. ;  hyalines,  2  ;  eosinophils,  0.  By  the  middle  of  January 
there  was  a  further  improvement :  red  blood  corpuscles,  4,420,000 ; 
white  blood  corpuscles,  5,400 ;  haemoglobin,  75  per  cent. ;  colour  index, 
0"8  ;  polymorphs,  67  per  cent.  ;  lymphocytes,  32  per  cent. ;  eosinophils, 
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1  per  cent.     You  see  to-day  that  the  boy  is  as  sturdy  and  strong  as 
could  be  desired. 

The  specimens  shown  come  from  a  fatal  case  of  the  same  disease 
which  was  under  my  care  in  hospital  from  March  21  to  25  this  year. 
He  was  a  boy,  aged  12  years.  He  had  had  measles  and  whooping-cough 
seven  years  ago,  and  scarlet  fever  two  years  ago,  and  since  then  he  was 
subject  to  attacks  of  nose-bleeding.  He  never  had  had  any  swelling  of 
the  face  or  limbs. 

There  are  no  bleeders  in  the  family  and  no  history  of  consumption. 
He  had  two  brothers  in  good  health  and  two  sisters  who  had  kidney- 
trouble  after  scarlet  fever.  He  was  languid  since  Christmas  last,  but 
attended  school  till  February  23,  when  he  fainted  ;  since  then  he  was 
in  bed,  and  seemed  to  be  getting  paler  each  day. 

On  admission  to  hospital  he  was  seen  to  be  very  anfemic,  the  skin 
and  mucous  membranes  blanched.  There  was  much  foctor  oris,  and 
the  gums  were  spongy  and  bleeding ;  a  small  purpuric  spot  was  seen  on 
left  thigh.  There  were  a  few  rhonchi  in  the  lungs,  and  a  systolic 
pulmonary  murmur  over  the  base  of  the  heart  which  was  not  appre- 
ciably dilated.  The  abdomen  was  normal,  the  liver  and  spleen  normal 
in  size.  The  urine  contained  neither  albumin  nor  sugar.  The 
temperature  varied  in  hospital  between  100°  F.  and  99°  F.  Blood- 
pressure  was  85,  and  the  pulse  about  120,  small  but  regular.  A  few- 
more  purpuric  spots  appeared  on  the  trunk.  The  blood  contained  : 
Red  blood  corpuscles,  434,000;  leucocytes,  2,700;  polymorphs,  33  per 
cent.  ;  lymphocytes,  67  per  cent. ;  no  poikilocytes,  nor  nucleated  red 
cells,  but  a  few  megalocytes ;  haemoglobin  content  was  about  10  per 
cent. 

When  I  saw  the  boy  the  case  appeared  hopeless,  but  I  ordered 
transfusion  of  blood  if  possible.  Before  this  was  done  however  the  boy 
died  from  syncope  on  March  25. 

The  necropsy  was  done  within  twelve  hours  of  death,  and  owing  to 
a  mistake  I  was  not  informed  till  after  it  had  taken  place,  and  therefore 
I  was  unable  to  suggest  any  special  examination.  The  notes  record 
considerable  oedema  of  the  right  lung,  the  left  being  normal.  The 
heart  muscle  was  flaccid  and  ansemic- looking,  its  whole  surface  was 
thickly  spread  with  large  petechise,  and  similar  petechise  were  found 
under  the  mucous  membrane  of  the  stomach  and  colon  but  not  in  the 
small  intestine.  The  mesenteric  glands  were  enlarged  and  dark  purple 
from  haemorrhages,  except  those  draining  the  small  intestine  which 
appeared  normal.  The  other  abdominal  organs  such  as  the  liver,  spleen 
and  kidneys,  were  normal  to  the  naked  eye. 


74  Parkinson  :    Aplastic  Anaemia 

I  much  regret  the  imperfections  of  the  recorded  morbid  anatomy 
of  this  case,  and  I  can  draw  no  conclusions  from  the  scanty  details ; 
but  one  fact  from  the  clinical  history  is  significant,  that  both  patients 
had  suffered  from  scarlet  fever,  one  eighteen  months  previously  and  the 
other  two  years  before  :  in  one  case  this  was  said  to  have  been  followed 
by  kidney  disease  and  dropsy,  and  the  other  boy  was  said  to  have 
not  been  well  since,  so  there  may  be  some  setiological  connexion 
between  this  acute  specific  and  the  following  aplastic  anaemia,  though 
in  neither  case  was  there  any  evidence  of  kidney  disease,  and  no 
albuminuria. 

Through  the  courtesy  of  Dr.  E.  Pritchard  I  was  able  to  see  a  case 
of  aplastic  anaemia  under  his  care  and  was  interested  to  find  that  his 
patient  also  had  had  scarlet  fever  eighteen  months  previously.  In  no 
case  was  there  any  albuminuria  or  evidence  of  kidney  disease.  It  seems 
to  me  extremely  probable  that  the  poison  of  scarlet  fever  inhibited  the 
function  of  the  red  bone  marrow  and  so  produced  the  disease.  It  may 
be  this  form  of  ansemia  is  not  so  uncommon  as  has  been  thought  and 
that  perhaps  a  more  careful  blood  count  would  reveal  further  cases. 
Its  essential  feature  besides  the  great  loss  of  red  corpuscles  is  that  the 
polymorphs  are  very  much  reduced  in  number,  while  the  lymphocytes, 
though  being  about  60  to  70  per  cent,  of  the  total  white  corpuscles,  are 
really  normal  in  number.  There  seem  to  be  no  symptoms  special  to 
the  disease  ;  all  those  present  in  my  cases  are  seen  in  any  case  of  severe 
anaemia. 

DISCUSSION. 

Dr.  F.  Paekes  Webee  :  It  is  a  pity  that  in  Dr.  Parkinson's  fatal  case 
the  bone  marrow,  especially  that  in  the  long  bones,  was  not  examined  in  order 
to  demonstrate  the  actual  presence  of  an  aplastic  condition  of  the  red  blood- 
forming  tissue  in  the  body.  That  would  have  absolutely  settled  the  diagnosis, 
but  there  can  be  practically  no  doubt  that  the  case  was  an  example  of  sub- 
acute aplastic  anaemia  in  a  child.  In  a  fatal  case  in  an  adult,  which  I  pub- 
lished some  time  ago  before  another  Section  of  the  Society,^  the  bone  marrow 
was  examined  after  death,  and  was  found  almost  completely  devoid  of  red 
coloration — i.e.,  there  was  hardly  any  erythrocyte-forming  tissue  in  it.  In 
ordinary  fatal  cases  of  pernicious  anasmia  the  presence  of  an  erythrocytopoietic 
reaction  is  evidenced  after  death  by  much  of  the  white  bone  marrow  being 
found  transformed  into  red  marrow.  The  question  arises  as  to  what  is  the 
cause  of  the  aplastic  anamia  in  these  cases.     Is  there  a  congenital  deficiency 

^  F.  Parkes  Weber,  "Acute  Aplastic  Anemia,"  Proc.  Roy.  Soc.  Med.,  1914,  vii  (Sect. 
Med.),  p.  179  (with  illustration). 
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in  the  power  of  reaction  of  the  bone  marrow  as  a  blood-forming  organ  ?  In 
certain  cases  aplastic  anaemia  may  have  been  set  up  by  stomatitis  or  some 
infectious  disease.  Does  the  disease,  whatever  it  is,  poison  the  bone  marrow 
in  such  a  way  as  to  inhibit  its  function  of  producing  erythrocytes  and 
polymorphonuclear  leucocytes  ?  I  am  incHned  to  think,  on  the  whole,  that 
the  data  we  possess  point  to  there  being  some  connexion  between  aplastic 
anaemia  and  the  toxic  effect  of  a  microbic  disease,  without  there  being,  neces- 
sarily, any  congenital  predisposing  factor  present.  This  toxic  theory  of  the 
disease  is  supported  by  the  fact  that  in  certain  poisonings,  such  as  tri-nitro- 
toluene  (T.N.T.)  poisoning,  the  function  of  the  bone  marrow  as  a  blood- 
forming  organ  may  occasionally  be  severely  damaged,  with  the  result  that  a 
condition  of  aplastic  anaemia  is  induced. 

Dr.  Cockayne  :  How  does  Dr.  Pritchard  propose  to  treat  this  child  ? 
Does  he  intend  to  carry  out  transfusion  '? 

The  Chairman  :  In  considering  the  advisability  of  transfusion  in  these 
•cases  there  arises  the  whole  question  whether  transfusion  acts  merely  by 
providing  blood  or  whether  it  stimulates  the  red  marrow.  If  the  red  marrow 
cannot  react  it  is  not  much  good  to  transfuse. 

Dr.  Parkes  Weber  :  If  Dr.  Pritchard  decides  on  carrying  out  transfusion 
of  blood,  will  he  employ  any  special  safeguards  against  the  occasional  terrible 
effects  ?  I  am  afraid  it  is  too  certain  that  transfusion  of  blood  in  some 
"medical"  cases  may  be  followed  by  grave  symptoms,  and  even  by  death. 
Dr.  Parkinson,  before  the  first  transfusion,  tested  the  blood  of  the  donor  for 
haemolysis  against  the  blood  of  the  recipient.  Just  about  that  time  (1918)  I 
w-as  consulted  in  the  country  about  a  case  of  aplastic  anaemia  in  an  adult,  and 
it  seemed  as  if  death  was  hastened  by  intramuscular  injections  of  a  healthy 
person's  blood. 


Case  of  Unusual  Tumour   of  the  Abdomen. 
By  J.  E.  Adams,  F.E.C.S. 

H.  P.,  A  BOY,  aged  6  years,  the  last  of  three  children ;  has  been  a 
delicate  child  since  birth ;  has  been  taken  to  several  doctors  but  his 
abdomen  was  examined  only  once  and  that  was  two  years  ago.  The 
child  was  brought  to  the  Shadwell  Hospital  with  the  complaint  of 
looseness  of  the  bowels,  poor  appetite,  and  occasional  severe  abdominal 
pain,  dating  from  last  December.  The  boy  was  recommended  for 
admission  as  suffering  from  (?)  renal  tumour  or  tuberculous  glands. 

On  admission,  March  31  :  He  was  found  to  be  fairly  well-nourished, 
but  small  for  his  age  (1  st.  10  lb.).  The  abdomen  was  soft,  and  there 
AU— i 
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was  an  elongated  tumour  in  the  right  mammary  line  extending  to  the 
level  of  the  umbilicus  and  about  3  in.  wide ;  this  tumour  moved  with 
respiration,  was  smooth,  firm,  not  tender,  and  was  fairly  mobile  in  all 
directions ;  the  lower,  inner  and  outer  borders  were  fairly  well  defined, 
but  it  was  not  possible  to  define  the  upper  limit.  It  was  possible  to 
pass  one's  hand  under  the  tumour.  The  lower  border  of  the  liver  was 
not  palpable  ;  no  note  has  been  made  as  to  its  upper  limit.  The  spleen 
was  in  its  normal  position  and  was  just  palpable.  There  was  nothing 
else  abnormal  in  the  abdomen  or  elsewhere. 

The  radiogram  was  of  no  help  in  arriving  at  any  diagnosis.  The 
urine  was  absolutely  normal  and  there  was  no  trouble  with  micturition. 
There  was  no  frequency  of  stools  while  the  patient  was  under  observa- 
tion, nor  was  there  any  complaint  of  pain. 

Laparotomy,  April  2  :  The  liver  was  found  to  be  all  to  the  right  of 
the  middle  line.  There  was  no  left  lobe.  The  stomach  was  above  the 
level  of  the  liver,  and  the  inferior  surface  of  the  liver  was  situated 
so  that  the  gall-bladder  lay  on  the  top  of  the  liver,  and  the  foramen  of 
Winslow  was  entered  by  passing  over  the  upper  surface  of  liver  and 
to  left. 

Discharged  April  18. 

I  selected  this  case  to  bring  forward  this  afternoon  as  I  was  under 
the  impression  that  there  were  to  be  a  number  of  cases  of  abdominal 
tumour  and  disease  shown.  It  is  an  interesting  example  of  an 
anatomical  abnormality  rather  than  a  pathological  tumour  formation 
in  the  abdomen.  I  am  indebted  to  Mr.  Gunewardine,  resident  medical 
officer,  East  London  Hospital,  Shadwell,  for  notes  of  the  case.  The 
child  is  exceptionally  small  for  the  age  of  6  years,  is  the  last  in  a  family 
of  three,  and  has  been  delicate  since  birth,  though  there  has  been  no 
positive  illness  until  recently,  when  he  was  brought  to  Shadwell  with 
the  complaint  of  looseness  of  bowels  and  poor  appetite,  with  somewhat 
severe  abdominal  pain,  which  dated  from  last  December.  The  symptoms 
were  quite  vague,  but  the  co-existence  of  those  symptoms  and  the 
unmistakable  abdominal  tumour  made  one  feel  that  it  was  justifiable 
and  desirable  to  explore  the  abdomen.  The  clinical  diagnosis  lay 
between  a  RiedeFs  lobe  of  the  liver  or  a  tumour  connected  with  the 
right  kidney,  though  the  absence  of  urinary  symptoms  gave  no  support 
to  this  second  diagnosis. 

On  opening  the  abdomen  I  found  that  the  tumour  represented  the 
whole  of  the  child's  liver.  There  was  no  left  lobe  and  all  the  hepatic 
tissue  was  to  the  right  of  the  falciform  ligament,  which  was  present^ 
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though  of  small  size.  The  liver  extended  far  below  the  level  of  the 
umbilicus  and  a  careful  examination  revealed  the  gall-bladder  attached 
to  the  superior  instead  of  the  inferior  surface,  and  in  order  to  enter  the 
foramen  of  Winslow  one's  finger  had  to  be  passed  over  the  upper  surface 
of  the  organ,  and  the  stomach  lay  on  a  higher  plane  than  the  liver 
which  had  the  duodenum  to  the  left  of  it.  I  did  not  palpate  the  pancreas. 
The  rest  of  the  abdominal  organs,  including  the  kidneys,  were  in  their 
normal  positions,  the  right  kidney  being  entirely  behind  the  liver.  The 
condition  can  best  be  explained  by  assuming  that  the  inferior  surface  of 
the  liver,  with  the  important  structures  normally  attached  to  it,  had 
been  rotated  around  an  antero-posterior  axis  and  the  left  lobe  obliterated 
in  this  process  and  incorporated  in  the  liver  tissue  to  the  right  of  the 
falciform  ligament. 

It  was  clear  that  no  surgical  treatment  was  required,  and  the  case 
is  merely  an  example  of  anatomical  abnormality ;  more  interesting, 
perhaps,  to  the  anatomist  than  to  the  surgeon  or  the  pathologist.  Up 
to  the  present  time  he  has  escaped  the  attentions  of  the  anatomist,  and 
I  hope  he  may  do  so  for  many  years  to  come. 
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President — Dr.  Portee  Paekinson. 


Lymphangioma  of  the  Tongue.' 
By  B.  ^YHITCHDECH  Howell,  F.E.C.S. 

The  patient  is  a  little  boy  aged  6  years,  the  only  child.  The  birth 
was  a  natural  one.  There  is  no  family  or  personal  history  of  disease. 
He  gives  a  negative  Wassermann  reaction.  He  has  a  congenital  naevus 
of  the  lower  lip,  which  also  involves  the  mucous  membrane  of  the  gum. 
This  gets  fuller  when  the  child  cries,  and  bleeds  occasionally.  The 
swelling  of  the  tongue  was  first  noticed  when  the  child  was  3  years 
of  age.  It  commenced  on  the  posterior  aspect  and  has  grown  slowly 
forwards.  It  is  now  stationary.  Vesicles  continually  break  down  and 
ulcerate,  causing  pain,  and  on  this  account  the  boy  bolts  his  food,  which 
is  always  minced.  He  eats  most  things,  and  takes  a  rather  large 
amount  of  salt,  of  which  he  is  fond,  but  avoids  sauces.  Occasionally 
the  tongue  enlarges,  without  apparent  cause,  and  protrudes  from  the 
mouth.  It  is  then  excessively  painful  and  is  a  source  of  anxiety  to 
the  patient  and  his  parents.  Salivation  is  excessive,  and  articulation 
impaired.  The  tonsils  are  much  hypertrophied,  the  submaxillary 
lymphatic  glands  are  much  enlarged,  and  the  submental  glands  are 
palpable. 

This  condition  is  extremely  like  those  described  by  the  late  Sir 
Henry  Butlin  in  his  book  on  diseases  of  the  tongue,  and  in  St. 
Bartholomew's  Hospital  Museum  there  are  several  drawings  and 
paintings  showing  this  condition.  Apparently  Sir  Henry  Butlin  used 
to  remove  a  V-shaped  portion  of  the  tongue  in  these  cases,  but  as  far 
as  I  can  see,  surgery  would  not  be  of  use  in  this  patient,  especially  as 
Sir  Henry  Butlin  said  these  cases  are  progressive. 

'  At  a  meeting  of  the  Section,  held  IMay  23,  1919. 
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DISCUSSION. 

Dr.  H.  C.  Cameeon  :  Has  Mr.  Howell  sliown  the  case  to  anyone  who  has 
had  experience  of  the  effects  of  radium  in  such  a  condition  ?  We  know  how 
renaarkable  is  its  effect  on  superficial  naevi,  and  I  should  think  the  ngevus  of  the 
hp  in  this  child  could  be  got  rid  of  in  that  way.  Mucii  depends  on  the  depth 
of  the  lymphatic  enlargement  of  the  tongue.  Is  it  possible  to  produce 
contraction  of  the  superficial  parts  which  must  determine  the  infection  in  the 
deeper  parts  ? 

The  President  :  This  does  not  seem  to  be  a  suitable  case  for  excision  of 
a  portion  of  the  tongue,  as  it  is  so  extensive  a  condition.  No  object  would 
be  gained  by  an  operation  of  that  kind.  I  do  not  think  we  have  pi'esent 
anyone  who  is  an  expert  on  radium. 

Mr.  Howell  (in  reply)  :  I  have  not  shown  the  case  to  anybody  who 
might  suggest  treatment  in  the  way  mentioned,  but  I  will  certainly  do  so. 

Postscript. — The  child  is  now  under  treatment  at  the  Eadium  Institute  by 
courtesy  of  Dr.  Pinch. 


Case  for  Diagnosis. 

By  E.  A.  Cockayne,  M.D. 

G.  S.,  AGED  11  years.  The  boy  had  influenza  in  December,  1918. 
He  has  never  been  well  enough  to  go  to  school  since  and  has  been 
languid  and  unwilling  to  play  out  of  doors.  A  month  ago  he  became 
very  drowsy.  His  appetite  is  good  and  he  has  had  no  vomiting.  There 
is  no  family  history  of  tuberculosis.  The  boy  is  wasted  and  looks  delicate. 
There  is  slight  jaundice,  which  has  remained  unchanged  during  the 
fortnight  he  has  been  under  observation.  The  abdomen  is  prominent, 
especially  in  the  upper  part,  and  difficult  to  palpate.  Both  the  right 
and  left  lobes  of  the  liver  are  greatly  enlarged,  the  edge  of  the  right 
lobe  can  be  felt  some  distance  below  the  level  of  the  umbilicus.  The 
surface  is  smooth  and  the  organ  feels  firm  but  not  extremely  hard. 
The  spleen  is  palpable,  and  the  splenic  dullness  is  increased.  There  is 
no  ascites  ;  no  tenderness ;  no  abdominal  pain.  No  enlarged  glands 
can  be  felt  anywhere.  There  are  no  enlarged  veins  over  the  abdomen 
and  no  spider  naevi  anywhere.  There  have  been  no  hsemorrhages. 
The  stools  are  normal  in  colour  and  consistency.  Urine,  dark  in  colour, 
contains  a  trace  of  bile,  but  no  excess  of  urobilin.     There  is  a  trace  of 
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albumin.  Eed  blood  cells,  6,100,000  per  cubic  millimetre  :  leucocytes, 
(3,400  per  cubic  millimetre  ;  polymorphonuclear,  54  per  cent.  ;  mono- 
nuclear, 46  per  cent.;  Wassermann  reaction,  negative ;  evening  pyrexia, 
lOO""  to  101^  F.  on  most  days. 

I  have  brought  the  case  for  diagnosis.  I  think  it  is  one  of  abdominal 
tuberculosis.  The  question  of  cirrhosis  of  the  liver  arises,  but  the 
facies  of  the  boy  is  not  characteristic  :  the  liver  is  smooth,  and  does  not 
feel  as  hard  as  is  usual  in  that  condition.  The  question  of  hgemolytic 
jaundice  occurred  to  me,  but  there  is  definite  bile  in  the  urine  and  only 
a  trace  of  urobilin.  The  spleen  is  not  as  large  as  and  the  liver  is  larger 
than  one  would  expect,  and  there  is  no  anaemia,  yet  the  child  is  ill. 
I  do  not  think  there  would  be  this  degree  of  illness  in  an  exacerbation 
of  haemolytic  jaundice  unless  there  was  marked  anaemia,  and  I  do  not 
think  it  is  that  condition. 

DISCUSSION. 

Sir  Humphry  Eollestox  :  I  agree  that  the  underlying  process  is  probably 
tuberculosis  affecting  the  liver  more  than  the  spleen  and  so  different  from 
the  condition  of  primary  massive  tuberculosis  of  the  spleen  with  secondary 
but  less  extensive  infection  of  the  liver.  Possibly  it  was  a  case  of  tuberculous 
abscesses  in  the  portal  spaces  involving  the  bile  ducts,  a  condition  which  is 
rather  inexplicably  very  rarely  associated  with  jaundice,  for  the  bile  ducts 
are  obviously  obstructed.  There  are,  however,  two  other  possibilities  :  post 
influenzal  hepatitis  occasionally  caused  hepatic  enlargement  sufficiently 
persistent  to  suggest  cirrhosis  or  even  early  malignant  disease.  Amyloid 
disease  is  compatible  with  the  hepatic  and  splenic  enlargement  and  with  the 
albuminuria ;  but  there  is  no  evidence  of  a  cause  for  amyloid  change  and 
the  presence  of  jaundice  is  rather  against  this  diagnosis. 

Dr.  F.  Paekes  Webee  :  Dr.  Cockayne  has  admirably  summed  up  the 
points  in  favour  of  tuberculosis,  and  I  think  with  Sir  Humphr^^  Eolleston, 
that  that  is  the  most  likely  explanation  of  the  case.  But  I  would  suggest  a 
further  alternative — namely,  that  it  may  be  an  early  case  of  acute  lympho- 
granulomatosis maligna — that  is  to  say,  acute  Hodgkin's  disease — in  which  the 
retroperitoneal  lymphatic  glands  and  the  liver  are  involved  at  the  same  time. 
The  liver  may  be  pushed  and  tilted  forward  by  the  enlargement  of  those  glands, 
so  that  it  may  appear  to  be  larger  than  it  really  is.  The  same  disease  would 
also  account  for  the  enlargement  of  the  spleen. 

Dr.  H.  C.  Cameron  :  I  hope  that,  if  we  have  another  meeting  of  the  Section 
this  session,  Dr.  Cockayne  wiU  be  able  to  give  us  a  further  history.  The 
diagnoses  fall  into  two  groups,  of  different  import  for  the  patient.  This  boy  did 
not  strike  me  as  being  very  ill,  and  it  may  be  we  shaU  hear  in  a  month's  time 
that,  even  though  the  condition  has  lasted  so  long,  it  is  diminishing. 
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S  r  HUMPHEV  RoLLESTON  :  I  would  like  to  ask  Dr.  Weber  a  question  on 
his  remarks.  Does  he  not  think,  if  it  is  lympliadenoma  with  so  much  liver 
involvement,  there  should  be  relapsing  fever  ? 

Dr.  Parkes  \Vebee  (answering  Sir  Humphry  RoUeston)  :  No,  I  do  not 
think  it  at  all  necessary  that  there  should  be  the  so-called  "  Pel-Ebstein  '  type 
of  intermittent  pyrexia.  That  type  of  fever  is  present  only  in  relatively  few 
cases  of  Hodgkin's  disease. 

Dr.  Eric  Pritchard  :  Dr.  Weber  suggests  that  the  enlargement  of  the 
liver  here  may  appear  to  he  greater  than  it  really  is,  owing  to  it  being  pushed 
forward  :  will  that  explain  the  great  enlargement  of  the  liver  upward  ? 
It  almost  reaches  the  level  of  the  nipple,  besides  showing  downward 
enlargement.  The  one  feature  of  this  case,  about  which  there  is,  in  my 
opinion,  no  doubt,  is  that  the  liver  is  very  greatly  enlarged. 

Dr.  Parkes  Weber  (replying  to  Dr.  Pritchard)  :  The  retroiieritoneal 
glands,  being  enlarged,  might  push  the  liver  up  and  rotate  or  tilt  it  forwards. 
One  might  have  the  region  of  the  diaphragm  examined  thoroughly  by  means  of 
the  X-rays  (with  tlie  tiuorescent  screen,  to  see  the  movements).  In  an  early 
case  I  think  there  may  be  enlargement  of  the  retroperitoneal  glands  without 
any  obvious  enlargement  of  superficial  lymphatic  glands.  There  need  not  he 
cedema  of  the  legs  in  an  early  stage  of  the  disease. 

Dr.  Cockayne  (in  reply)  :  I  was  interested  in  Sir  Humphry  RoUeston's 
suggestion  that  this  might  be  a  genuine  post-influenzal  condition,  because 
I  did  not  come  across  any  such  cases  in  the  epidemic.  In  it  I  saw  very  few 
cases  with  jaundice,  and  none  of  the  cases  showed  persistent  enlargement  of 
the  liver.  With  regard  to  the  suggestion  that  it  is  lymphadenoma,  I  know  that 
enlargement  of  the  superficial  glands  is  not  found  in  all  the  cases  :  but  it  is 
against  that  diagnosis  if  you  find  no  enlargement  with  such  advanced  visceral 
involvement ;  and  if  the  retroperitoneal  glands  are  so  greatly  enlarged,  I  think 
there  would  be  oedema  of  the  legs  when  he  walked  about.  He  has  never  had 
that,  and  has  none  now,  of  course,  while  he  is  in  bed.  I  will  have  him 
examined  with  the  fluorescent  screen,  and,  if  necessary,  have  a  plate  taken, 
as  suggested.  I  think  he  is  ill,  but  not  acutely  so.  He  was  very  tired  and 
disinclined  to  move  about  when  he  first  came  to  the  hospital,  and  he  seems 
content  to  be  in  bed.  He  is  no  worse  than  he  was  a  fortnight  ago,  in  fact  he 
has  gained  somewhat  in  weight  and  in  general  condition.  I  will  report  fuither 
when  something  definite  is  known  in  addition. 
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Abdominal  Case   for  Diagnosis. 
By  Eric  Pritchard,  M.D. 

The  patient  is  a  girl,  aged  3^  years.  There  is  a  history  of  tubercu- 
losis in  the  family.  Symptoms  of  abdominal  pain  commenced  six 
months  ago,  and  have  continued  on  and  off  ever  since.  The  pain  usually 
comes  on  immediately  after  food,  and  is  sometimes  coloured  with  green 
bile.  There  is  much  v^asting,  sweating  at  night,  and  occasionally  blood 
in  the  stools.  The  belly  is  doughy  ;  on  palpation  a  tumour  can  be  felt 
extending  across  the  abdomen  just  above  the  level  of  the  navel,  and 
below  in  the  position  of  the  left  kidney  there  is  a  smooth  rounded 
tumour,  dull  to  percussion  and  elastic  to  the  touch. 

I  think  this  is  clearly  a  case  of  abdominal  tuberculosis.  I  brought 
the  case  because  of  the  presence  of  this  tumour  in  the  position  of  the 
left  kidney.  It  is  so  smooth  in  contour  that  when  I  first  palpated  it  I 
thought  it  was  hydronephrosis,  or  a  cystic  tumour  of  some  kind  in  the 
kidney  region.  It  does  not  seem  to  accord  with  what  I  have  previously 
met  with,  cases  of  abdominal  tuberculosis  with  large  deposits  in  the 
omentum.  I  brought  the  case  in  order  to  elicit  the  opinions  of 
members  as  to  whether  the  swelling  is  simply  a  loop  of  intestine 
entangled  in  the  omentum  which  gives  an  impression  of  being  cystic,  or 
is  really  a  tumour.  The  two  skiagrams  I  pass  round  show  very  large 
deposits,  not  only  in  that  region,  but  also  on  the  right  side,  which  are 
so  opaque  that  they  may  be  calcified  glands. 

[Since  showing  this  case  the  tumour  has  become  resonant,  con- 
firming the  view  that  it  is  an  incarcerated  loop  of  intestine. — E.  P.] 

The  President  :  I  hear  that  the  swelling  on  the  left  side  is  dull  on  per- 
cussion, but  I  think  it  consists  of  matted  intestine,  with,  possibly,  some 
focus  of  tuberculous  material  enclosed  in  meshes  of  intestine.  Most  of 
these  tumours  are  resonant,  and  this  feels  more  like  omentum  than  matted 
intestine.     The  other  string  one  can  feel  is  like  matted  omentum. 

Case  of  Joint  Trouble, 

By   Miss   C.   A.   King,   M.D. 

This  child  is  a  boy,  aged  7  years.  I  first  saw  the  boy  in  June,  1918, 
when  he  had  an  attack  of  erythema  nodosum,  which  quickly  cleared  up. 
He  came  back  in  the  following  December  with  a  history  of  pain  and 
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swelling  in  the  right  knee  of  three  weeks'  duration.  He  also  complained 
of  pains  in  the  hip  and  ankle-joints.  There  was  considerable  effusion 
into  the  right  knee,  but  the  other  joints  appeared  normal.  The  heart 
was  unaffected,  and  no  other  signs  of  disease  were  detected.  He  ran  a 
moderate  temperature  for  a  week,  but  the  condition  cleared  up  under 
salicylates. 

A  week  or  two  after  discharge  from  hospital  there  was  return  of 
trouble  in  the  knee-joint.  X-ray  examination  showed  effusion,  but  no 
other  sign  of  disease.  He  had  a  Wassermann  test  done,  and  the  reaction 
was  strongly  positive.  He  has  been  on  antisyphilitic  treatment  since. 
The  fluid  has  subsided,  but  the  condition  of  the  knee  has  not  cleared 
up  so  quickly  as  I  thought  it  would.  The  second  attack  has  been 
practically  apyrexial.  The  father,  who  was  killed  in  France,  was  healthy, 
the  mother  has  had  rheumatic  fever  once,  and  there  are  four  full-term 
children.  There  is  no  history  of  miscarriage.  We  have  not  found  any- 
thing amiss  with  the  boy  beyond  what  I  have  stated.  I  have  not  a 
report  of  his  fundi. 

Case   of   Syphilitic   Bone    Disease. 

By  J.  Porter  Parkinson,  M.D. 

The  patient,  a  girl  aged  12  years,  with  a  healthy  family  and  personal 
history,  giving  no  suggestion  of  syphilis,  two  months  ago  had  pain  and 
swelling  in  the  right  under  eyelid  ;  a  week  later  she  had  pain  and 
swelling  in  right  ankle,  followed  by  similar  symptoms  in  the  left  elbow. 
The  pain  became  less,  but  the  swelling  persisted,  and  she  was  brought 
to  hospital.  She  is  a  well  nourished,  healthy  looking  girl,  with  no  signs 
of  syphilis.  The  incisor  teeth  are  normally  shaped.  The  leg  above  the 
right  ankle  is  swollen,  this  being  due  evidently  to  enlargement  of  the 
lower  end  of  the  tibia  ;  the  movements  of  the  ankle  are  normal  and 
painless,  and  there  is  no  fluid  in  the  joint.  The  left  elbow  is  swollen, 
and  the  swelling  extends  down  the  forearm  for  2  or  3  in.  It  feels 
like  bony  thickening  of  the  ulna,  but  fluid  can  be  felt  distending 
the  capsule  of  the  joints  posteriorly.  There  is  no  pain  on  movement, 
which  is  quite  free.  The  heart,  lungs,  and  abdomen  are  healthy.  The 
Wassermann  reaction  was  negative  on  the  first  examination. 

An  X-ray  photograph  of  the  joints  shows  the  bony  changes  in  the 
tibia  and  ulna,  and  evidence  of  periosteal  thickening  in  the  tibia. 
I  believe  the  disease  to  be  syphilitic  in  origin,  and  shall  have  another 
blood  examination  made. 
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DISCUSSION. 

Dr.  Cockayne  :  With  regard  to  the  first  of  these  cases,  three  weeks  ago  I 
saw  a  boy  with  both  knees  affected  very  much  in  the  way  this  case  is.  The 
knees  had  been  very  painful  at  first.  There  were  no  signs  of  syphilis,  just  as 
in  this  case,  and  I  did  not  think  it  was  syphilis.  But  the  Wassermann  reaction 
was  strongly  positive,  and  mercury  inunction  and  the  administration  of 
mercury  and  iodide  of  potassium  internally  have  effected  an  enormous  improve- 
inent,  so  that  he  can  now  straighten  his  legs  and  walk,  which  he  could  not  do 
previously. 

Mr.  B.  Whitchuech  Howell  :  I  saw  the  patient  referred  to  by  Dr. 
Cockayne — a  case  of  double  synovitis  of  the  knee.  He  then  had  slight  flexion, 
and  peri-articular  thickening.  I  think  Miss  King's  case  is  identical,  but  it  has 
progressed  further.  There  is  some  hypertrophic  change  in  the  bone.  I  would 
suggest  local  mercurial  treatment  in  Miss  King's  case  after  first  applying 
something  to  completely  extend  the  knee-joint.  I  do  not  think  it  will  be  safe 
for  that  child  to  walk  about  on  it  for  six  to  twelve  months,  because  of  the 
hypertrophic  change  round  the  epiphyseal  line.  A  Thomas's  calliper-splint 
should  be  put  on.  A  further  skiagram  should  be  taken  in  six  months 
time,  anti-syphilitic  treatment  being  persisted  in  during  the  interval.  The 
other  case  I  regard  as  very  similar,  also  syphilitic.  I  think  Dr.  Parkinson's 
patient  will  need  no  supports. 

Miss  King  :  In  the  case  of  a  family  I  saw  a  year  ago,  a  boy  came  with 
symmetrical  synovitis  of  the  knees  in  his  sixth  year.  We  found  that  two  years 
before,  a  brother  of  his  had  been  to  the  hospital  with  symmetrical  synovitis. 
Both  gave  a  strongly  positive  Wassermann  reaction,  and  in  both  the  condition 
cleared  up  under  antisyphilitic  treatment.  We  found  no  other  sign  or  symptom 
of  the  disease  about  them.  I  got  the  mother  to  bring  up  anotlier  child,  two 
years  younger,  for  examination.  No  signs  of  disease  were  found,  but  he  also 
gave  a  strongly  positive  Wassermann  reaction.  The  mother  refused  a  course 
of  preventive  treatment,  and  I  am  wondering  whether  that  child  also  will  come 
back  two  years  later  with  synovitis. 

Dr.  H.  C.  Cameron  :  Is  not  the  symmetrical  character  of  a  tertiary 
syphilitic  synovitis  very  constant  ?  Do  we  see  a  one-sided  painless  effusion 
into  the  knee-joint  as  a  sign  of  tertiary  syphilis  in  a  child  at  about  the  same  age 
as  we  find  deafness  and  keratitis  due  to  the  disease  ?  I  have  seen  a  con- 
siderable number  of  these  cases  of  synovitis,  without  disease  of  bone,  in  con- 
genital syphilis,  but  the  synovitis  has  always  been  symmetrical,  always 
painless,  and  has  always  yielded  readily  to  mercurial  treatment,  and  has  never 
been  accompanied  by  anything  like  the  muscular  wasting,  the  fixation,  or  the 
pain,  as  is  the  case  here.  I  should  have  thought  this  boy  had  a  tuberculous 
knee,  although  there  is  the  positive  Wassermann  reaction.  The  other  case  lacks 
nothing  of  the  character  of  a  syphilitic  affection  of  bone,  with  involvement  of 
the  joints  secondarily,  except  that  it  gives  a  negative  Wassermann  reaction. 
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The  thickening  of  periosteum,  indicating  long-continued  changes  in  the  hones, 
is  very  conclusive  of  syphilis.  I  think  we  have  all  heen  in  the  same  boat 
before :  we  have  come  across,  hei'e  and  there,  a  case  in  which  the  Wassermann 
•test  does  not  coincide  with  the  clinical  conclusion,  nor  with  the  post-mortem 
■finding.  The  Wassermann  test  should  be  done  again,  more  than  once,  in  order 
to  see  whether  the  discrepancy  is  not  accidental. 

Dr.  F.  Parkes  Weber  :  With  regard  to  the  boy  (the  first  case)  with  the 
swollen  knee,  I  do  not  see  anything  against  the  diagnosis  of  unilateral  tertiary 
syphilitic  synovitis.  He  has  very  little  pain  or  pyrexia  now,  though  there  is 
much  swelling  of  the  knee-joint,  and  periosteal  conditions  in  congenital  tertiary 
syphilis  are  not  rarely  unilateral.  Bilateral  cases  are  commoner.  I  see,  almost 
daily,  a  young  lad  who  has  signs  of  congenital  syphilis,  with  bilateral  chronic 
■synovitis  of  the  knees.  Yet  he  feels  quite  well,  and  maintains  that  he  suii'ers 
mo  pain  nor  stiffness  in  the  joints.  The  other  (second)  case,  apart  from  the 
negative  Wassermann  reaction,  seems  to  be  an  example  of  chronic  syphilitic 
osteoperiostitis  of  the  right  lower  extremity  in  a  subject  of  congenital  syphilis. 
The  Wassermann  reaction  might  be  taken  again  in  both  these  patients,  and  if 
possible  it  should  be  taken  in  their  mothers  also. 

Dr.  G.  DE  Bec  Turtle  :  These  cases  are  similar  to,  and  it  is  difficult  to 
■distinguish  them  from.  Still's  disease,  or  multiple  arthritis.  I  remember  a 
•case,  some  years  ago,  in  which  a  child's  joint  was  definitely  diagnosed  by  a 
well-known  physician,  also  by  a  surgeon,  as  tubercular,  and  it  was  put  up  and 
treated  accordingly.  In  a  few  months'  time  other  joints  became  involved,  and 
the  case  was  recognized  as  one  af  multiple  arthritis,  of  which  we  know  little, 
•except  that  there  are  rheumatoid  changes  in  the  bones,  and  tliat  it  is  very 
intractable. 

Dr.  F.  Langmead  :  In  regard  to  the  first  of  these  cases,  I  am  inclined  to 
agree  with  Dr.  Cameron.  I  think  that  the  diagnosis  of  syphilitic  arthritis 
raises  the  .question  whether  one  should  regard  a  positive  W^assennann 
reaction  as  always  indicating  that  the  lesion  under  observation  is  syphilitic, 
seeing  that  syphilis  is  very  prevalent  and  a  positive  Wasseimann  is  also  very 
prevalent.  If  the  lesion  were  bilateral,  and  if  it  had  reacted  to  antisyphilitic 
treatment,  one  would  be  inclined  more  favourably  to  a  diagnosis  of  syphilis.  I 
strongly  suggest  that  the  W^assermann  test  be  taken  again.  And,  precisely,  what 
treatment  has  been  employed  ?  The  onset  and  the  early  reacticm  to  salicylates 
suggest  a  subacute  rheumatism  of  one  joint,  a  condition  occasional  thougli  rare. 
With  regard  to  the  second  case,  on  looking  at  the  cliild  I  was  at  first  inclined 
to  agree  with  Dr.  Turtle  that  it  is  an  example  of  Still's  disease.  But  one  would 
expect  to  find  glandular  or  other  lymphatic  enlargement.  The  spleen  has  not 
been  found  to  be  enlarged,  and  I  could  not  feel  axillary  or  other  enlarged  glands. 
The  periostitis  is  suggestive  of  syphilis,  but  I  do  not  think  it  is  an  ordinary 
case  of  syphilis.  There  is  great  destruction  of  bone,  causing  considerable 
excavation,  as  seen  in  the  radiogram,  which  is  in  favour  of  tubercle,  and 
against  syphilis. 
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Miss  King  (in  reply)  :  The  boy  has  had  mercurial  inunction,  as  well  as 
mercury  by  the  mouth  until  the  gums  became  spongy,  and  then  we  dropped 
the  inunction.     He  is  also  having  quite  large  doses  of  iodide  of  potassium. 

Dr.  Langmead  :  The  first  case  began  like  acute  rheumatism,  and  subsided 
under  salicylates.  I  thought  it  was  probably  tubercular,  and  Mr.  Blundell 
Bankart,  whom  I  asked  to  see  the  case,  agreed  that  it  should  be  treated  as  such, 
but  as  the  boy  allowed  very  free  movement  of  the  joint  without  expressing 
a  feeling  of  pain   he  suggested  a  Wassermann  reaction. 

The  Peesident  (in  reply)  :  I  shall  have  another  Wassermann  test  done  on 
my  case,  and  yet  again  if  the  next  comes  out  negative.  In  suspicious  cases  I 
have  it  done  three  times.  I  only  heard  late  to-day  that  the  report  was 
negative.  I  was  showing  the  case  as  one  of  syphilitic  joint  disease  in  a  child. 
I  think  still,  with  most  of  you,  that  there  is  sti'ong  evidence  of  it  being 
syphilitic.  It  is  curious  how  localized  the  syphilitic  manifestations  sometimes 
are.  I  remember  one  case  in  which  the  only  evidence  we  could  find  of  the 
cases  being  syphilitic  was  disseminated  choroiditis  :  there  was  nothing  else. 
Blood  examination  showed  the  child  had  congenital  syphilis.  A  brother  of 
that  patient  also  had  a  single  manifestation — namely,  paroxysmal  haematuria. 
Therefore,  the  absence  of  other  manifestation  of  syphilis  does  not  impress 
me  much.  But  the  skiagram  shows  periostitis  of  the  tibia  above  the  ankle. 
I  have  rarely  seen  a  syphilitic  joint  without  periostitis  of  the  neighbouring 
bone,  and  when  I  saw  this  present  case  I  thought  it  curious  that  there  was  no 
more  evidence  of  it,  though  the  X-rays  show  it  to  be  present.  The  case  shown 
by  Miss  King  is,  in  my  opinion,  tubercular  disease  in  a  patient  with  congenital 
syphilis. 
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President — Dr.  J.  Porter  Parkinson. 


Chorea,  complicated  by  Gangrene  of  the  Fingers.' 
By  Hazel  Chodak,  M.D.,  M.E.C.P. 

Y.  H.,  AGED  12  years,  was  admitted  into  the  Royal  Free  Hospital 
on  December  7,  1918,  suffering  from  chorea  of  a  week's  duration. 
This  was  a  first  attack,  and  there  was  no  previous  history  of  rheuma- 
tism ;  no  history  of  shock  or  overwork.  Two  years  previously  she  had 
had  diphtheria,  with  a  bad  attack  of  tonsillitis  during  convalescence. 
The  mother  had  had  rheumatism  and  one  sister  has  had  chorea.  On 
admission  the  patient,  a  thin  slip  of  a  girl,  was  found  to  be  suffering 
from  a  moderately-severe  attack  of  chorea,  all  parts  of  the  body  being 
affected.  There  was  very  little  loss  of  strength  on  the  left  side,  but 
the  right  hand  grip  was  poor  and  feebly  sustained.  All  reflexes  were 
exaggerated. 

On  examination  of  the  heart,  the  apex  beat  was  found  in  the  fourth 
space,  half  an  inch  inside  the  nipple  line  ;  a  soft  blowing  murmur 
accompanied  the  first  sound  at  the  apex,  and  was  conducted  a  short 
way  toward  the  axilla ;  the  second  sound  was  accentuated  at  the  base. 

Ten  days  after  admission  the  right  hand  began  to  go  white,  the 
finger-nails  blue,  though  the  hand  did  not  actually  feel  cold  to  the 
touch.  The  onset  may  be  described  as  rapid  rather  than  sudden,  and 
it  was  fully  a  week  before  gangrene  of  the  finger-tips  and  ball  of  the 
thumb  had  definitely  set  in.  During  this  time  the  pallor  spread  up 
the  forearm.  There  was  no  pulse  at  the  wrist,  but  the  brachial  could 
be  felt  pulsating  about  half-way  down  the  upper  arm,  and  after  a  time 
there  was  distinct    pulsation    of   the    superior  profunda    artery.     The 

'  At  a  meeting  of  the  Section,  held  June  20,  1919. 
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pain,  which  was  also  gradual  in  onset,  became  very  severe  after  the 
first  few  days,  and  could  only  be  relieved  by  morphia.  Meanwhile  the 
cardiac  signs  showed  changes  in  degree  rather  than  in  kind.  The 
systolic  murmur  became  much  louder  and  rougher,  while  the  second 
sound  at  the  aortic  and  pulmonary  areas  was  distinctly  accentuated. 
At  first  the  apex  beat  remained  within  the  nipple  line,  but  in  a  few 
days  it  was  found  to  be  displaced  slightly  outside  the  nipple  line.  The 
pulse,  however,  remained  at  about  80,  and  was  never  increased  in 
frequency,  except  occasionally  when  the  pain  had  been  very  severe. 
The  temperature  throughout  never  rose  above  99''  F.,  and  was  rarely 
as  high  as  that.  Later  still,  the  brachial  pulse  slowly  disappeared,  and 
the  brachial  artery  could  be  felt  like  a  thick  cord  along  the  arm.  The 
little  finger  recovered,  and  lines  of  demarcation  gradually  formed  on 
the  remaining  fingers.  The  ball  of  the  thumb  appeared  at  first  to 
have  escaped  as  the  discoloured  skin  peeled  away  from  it,  but  there 
must  have  been  considerable  damage  to  the  muscle,  followed  by  con- 
traction of  the  scar  tissue,  which  has  led  to  considerable  deformity 
of  the  thumb.  The  choreic  movements  subsided  rapidly  soon  after 
gangrene  was  established.  The  heart  signs  also  disappeared,  but  much 
more  gradually. 

The  question  of  interest  in  this  case  is  the  exact  cause  of  the 
gangrene.  The  three  possible  causes  of  gangrene  complicating  chorea 
are  : — 

(1)  Embolus. 

(2)  Arteritis  (leading  to  thrombosis). 

(3)  Arterial  spasm  (resembling  Raynaud's  disease). 

Raynaud's  disease  is  mentioned  as  an  infrequent  complication  of 
acute  rheumatism,  and  may  lead  to  local  gangrene,  but  in  this  case 
there  is  extensive  thrombosis  which  can  hardly  have  been  caused  by 
mere  spasm. 

As  betvpeen  embolus  and  thrombosis,  the  diagnosis  is  not  easy. 
I  do  not  think  that  the  absence  of  abrupt  onset  negatives  the  embolism 
theory,  as  conceivably  the  artery  might  be  only  partially  blocked  at 
first.  It  is  difficult,  however,  to  feel  convinced  that  there  was  ever 
any  gross  organic  lesion  of  the  heart,  as  the  pulse  and  temperature  kept 
so  steady.  At  the  time,  however,  the  slight  dilatation,  the  character 
of  the  murmur,  and  the  loud  accentuation  of  the  second  sound,  made 
one  believe  that  this  was  the  beginning  of  a  rheumatic  carditis.  There 
remains  the  supposition  that  there  was  a  primary  thrombosis  in  the 
brachial  artery. 
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Arteritis  is  not  an  infrequent  complication  of  acute  rheuroatisni, 
and  although  this  is  generally  located  in  the  aorta,  there  seems  no 
reason  to  suppose  that  the  brachial  artery  may  not  be  affected  also. 
Such  a  condition  might  be  speedily  followed  by  thrombosis.  In  these 
cases,  the  circulation  is  usually  kept  up  by  anastomosing  channels,  so 
that  gangrene  does  not  often  occur.  Probably  in  this  child  the  general 
condition  of  debility  and  anaemia  was  a  predisposing  cause. 

Finally,  I  should  like  to  point  out  that  an  interesting  detail  in  the 
history  of  the  case  was  the  attack  of  tonsillitis  occurring  during  con- 
valescence after  diphtheria.  Was  this  attack  perhaps  the  actual  point 
of  entry  of  the  rheumatic  organism  into  the  circulation '? 


DISCUSSION. 

The  President  :  With  regard  to  the  diagnosis,  I  agree  with  the  exhibitor 
that  the  condition  is  due  to  an  embolus.  We  know  that  the  onset,  in  suclt 
cases,  is  usually  sudden,  though  not  always  so.  That  was  brought  to  my 
notice  only  during  the  last  fortnight  in  the  rather  remarkal)le  case  of  a  police- 
man who  was  brought  into  the  hospital  because  he  was  coughing  up  a  con- 
siderable quantity  of  blood  :  he  had  mitral  disease.  He  said  he  had  never  had 
pain  in  his  chest,  that  the  blood-spitting  came  on  gradually,  and  in  fact  the 
whole  onset  of  the  condition  appeared  to  have  been  slow.  In  two  days  he 
died,  and  we  found  a  large  infarct  occupying  practically  all  the  lower  lobe  of 
one  lung.  It  was  a  definite  case  of  embolus  in  the  lung,  which  had  not  caused 
any  dyspnoea  nor  other  urgent  symptoms  such  as  is  generally  the  case.  If  that 
sort  of  thing  can  be  found  post-mortem,  when  embolus  seems  to  be  such  a 
likely  solution,  one  does  not  exclude  it  because  the  onset  was  not  quite 
sudden. 

Dr.  J.  D.  EOLLESTON  :  I  agree  with  the  President  and  Dr.  Chodak  with 
regard  to  the  pathogeny  of  this  condition  :  I  think  it  is  probably  embolic,  as 
are  most  of  the  cases  of  gangrene  following  acute  infections.  In  1910'  I 
showed,  before  the  Section,  a  case  of  gangrene  following  diphtheria.  In  that 
patient  the  lower  limb  was  affected,  as  in  most  of  the  cases  following  acute 
infection,  and  on  that  accovmt  this  case  is  a  very  unusual  one.  As  regards 
diphtheria,  for  instance,  there  has  been  only  about  one  case  in  which  an  upper 
limb  was  affected  as  a  result  of  an  embolus.  In  reference  to  the  last  point 
raised  in  the  notes,  as  to  the  occurrence  of  tonsillitis  in  convalescence  from 
diphtheria,  several  years  ago  ^  I  wrote  a  paper  on  the  subject  of  tonsiUitis  in 
diphtheria,  in  which  I  said  that  in  900  cases  it  occurred  in  sixty-four.  In 
thirty  of  the  sixty-four  it  occurred  about  ten  days  after  the  throat  had  become 

'  Proceedings,  1911,  iv  (Sect.  Dis.  Child.),  p.  10. 
-  Brit.  Med.  Jmirn.,  1906,  i,  p.  1152. 
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clear  in  association  with  serum  manifestations,  what  the  Frencli  call  "  angine 
■de  retour."  In  tliirty-four  of  my  cases  there  was  an  attack  of  apparently 
ordinary  follicular  tonsillitis  much  later,  about  the  fortietli  day.  Therefore 
this  is  not  a  very  uncommon  condition  in  those  who  are  convalescing  from 
diphtheria. 

Dr.  F.  Parkes  Webee  :  I  think  the  cause  of  the  gangrene  was  embolism, 
and  it  seems  to  me  that  the  onset  was  really  acute.  At  the  onset  there  was 
pallor  of  the  hand,  with  local  pain  in  the  upper  part  of  the  arm.  It  required 
some  time  for  the  blocking  of  the  artery  to  become  quite  complete,  but  the 
gangrene  developed  fairly  early,  in  spite  of  the  blockage  being  incomplete  at 
first. 

Dr.  Chodak  (in  reply) :  I  think  it  is  right  to  regard  the  onset  as  acute, 
but  one  was  inclined  to  speak  of  it  as  subacute  because  the  pain  came  on  so 
gradually.  Of  course,  an  embolus  may  have  lodged  in  the  site  and  the  gangrene 
commenced  acutely,  though  the  pain  took  three  days  to  culminate :  its  onset 
was  so  gradual  that  only  after  twenty-four  hours  did  the  patient  think  it 
necessary  to  mention  it  at  all. 
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in   Skull. 

By  Edmuxd   Cautley,  M.D. 

Male,  aged  2  years,  10  months  ;  admitted  on  March  II  for  anaemia. 
He  was  in  previously  from  February  4  to  18,  with  a  history  of  having 
been  ailing  and  fretful  for  three  weeks ;  occasional  vomiting,  con- 
stipation, screaming  at  night  and  lying  curled  up  in  bed.  He  had 
right  otorrhoea  on  and  off  for  about  a  year.  Examination  showed  right 
facial  palsy,  slight  rigidity  of  the  neck,  one  torticollis,  normal  reflexes 
and  cerebro-spinal  fluid,  and  no  otorrhoea.  He  was  feverish  and  drowsy, 
but  his  temperature  fell  next  day  and,  on  discharge,  he  was  well  except 
for  slight  facial  paresis  and  anaemia. 

When  re-admitted  for  anaemia,  nothing  abnormal  was  found  except 
slight  bulging  in  the  temporal  regions  and  right  facial  paresis.  Head, 
19  in.  Blood  :  Secondary  anaemia  and  lymphocytosis.  No  evidence  of 
enlarged  glands  in  the  chest,  on  X-ray  examination.  Left  kidney 
palpable.  At  first  he  gained  weight  fairly  rapidly.  Then  he  began  to 
lose  weight,  take  food  badly,  get  paler,  and  cried  with  pain.  An  X-ray 
plate  of  the  hip-joints  showed  rarefaction  of  the  heads  of  the  femurs, 
which  was  said  to  be  tuberculous.     The  fundus  oculi  showed  nothing 
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abnormal,  save  a  good  deal  of  mottling  on  May  5.  Xodules  on  the  head 
were  noted  on  May  24 ;  Wassermann  negative  on  May  29  ;  enlargement 
of  spleen,  liver  and  glands  in  groin  on  29th.  Head,  22  in.  on  June  3. 
Progressive  anaemia  and  enlargement  of  the  tumours  of  the  skull,  and 
of  cervical,  submental,  submaxillary  and  other  glands.  Slight  yellowish- 
green  tint  of  complexion.  Blood  :  Ked  cells  have  decreased  down  to 
1,690,000,  Hb.  to  25"5  per  cent.,  and  colour  index  to  0"79.  In  a  count 
of  400  white  cells  there  were  seen  18  normoblasts,  17  polychromatophils, 
poikilocytes,  megalocytes,  microcytes  and  anisocytosis.  Leucocytes,  8,000 
(March  6),  9,600  (April  2),  14,000  (May  28).  Polymorphs  have 
increased  from  1,940  to  5,845  (24*35  to  41-75  per  cent.)  ;  lymphocytes 
from  5,660  to  7,140  (70"75  to  51  per  cent.)  :  large  mononuclears,  8,  12, 
and  9  ;  eosinophils,  7,  3  and  7  ;  basophils,  1,  1  and  3 ;  myelocytes,  4, 
3  and  10  in  the  successive  counts. 


Multiple    Glandular    Swellings. 
By  Edmund  Cautley,  M.D. 

Male,  aged  1  year,  9  months,  one  of  three  children,  all  living  ; 
parents  healthy.  Measles  April,  1918,  followed  by  pertussis  ;  diarrhoea 
and  vomiting  in  September ;  no  other  illness.  Ailing  since  Christmas, 
on  and  off.  Chief  symptoms  :  diarrhceal  attacks,  marked  anorexia,  and 
general  malaise.  Enlargement  of  glands  and  abdomen  noted  about  the 
same  time.  Admitted  on  June  6.  Much  wasted  ;  large,  freely  movable 
glands  in  neck,  groins  and  right  axilla ;  abdomen  prominent  and 
liver  large.  Blood:  Hb.,  40  percent.  ;  white  cells,  11,400;  polymorphs, 
41  per  cent. ;  small  lymphocytes,  32  per  cent. ;  large  mononuclears, 
11  per  cent.;  hyaline,  5  per  cent.;  transitional,  10  per  cent.;  eosino- 
phils, 1  per  cent.  Total  red  cells,  6,000,000 ;  no  nucleated  reds. 
Wassermann  negative  from  the  laboratory  standpoint,  but  might  be 
regarded  as  doubtful  (Dr.  Sanguinetti). 

The  child  has  improved  a  little  since  admission. 

DISCUSSION. . 

Dr.   Cockayne  :  I  have  seen  two  cases  of  so-called  suprarenal  sarcoma  : 

they  were  included  in  Dr.  Frew's  paper  in  the  Quarterly  Journal.     In  one  of 

them,  the  first  sign  was  haemorrhage  into  the  tissues  of  the  orbit,  before  any 

swelling  due  to  new  growth  appeared.      The  other  had  very  early  swelling 
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and  proptosis  of  the  eyes  with  haemorrhage  into  the  orbit.  In  neither  of 
them  was  there  the  peculiar  yellowish  colour  seen  in  Dr.  Cautley's  case.  I 
think  this  first  case  of  Dr.  Cautley's  is  one  of  chloroma,  not  suprarenal 
sarcoma,  though  the  age  and  the  location  of  the  secondary  growths  are 
similar  in  both  conditions. 

Dr.  Eeic  Peitchard  :  This  first  case  is  probably  not  one  of  chloroma.  I 
had  two  cases  of  sarcoma  of  suprarenals,  both  of  them  commencing  like  Dr. 
Cockayne's  case,  with  hemorrhage  into  the  eye  and  proptosis.  One  of  them 
had  quite  as  chlorophilic  a  colour  as  the  present  patient,  in  fact,  if  anything, 
it  was  a  little  more  green.  As  chloroma  in  a  child  is  exceedingly  rare,  and 
sarcoma  is  common,  I  think  this  is  more  likely  to  be  sarcoma.  The  left 
kidney  is  certainly  enlarged,  and  I  should  not  be  surprised  if  there  were  a 
tumour  there.     If  there  is  one,  probably  it  will  develop  rapidly. 

Dr.  F.  Parkes  Weber  :  With  regard  to  Dr.  Cautley's  first  case,  I  would 
only  point  out,  for  what  it  is  worth,  that  the  Rontgen  skiagram  of  the  skull 
shows  no  bony  spicules  projecting  outwards  from  the  outer  table.  In  chloroma, 
with  such  an  extensive  involvement  of  the  cranium,  I  should  have  expected  bony 
spicules  to  be  present,  projecting  outwards  into  the  cushion  formed  by  the 
diffuse  chloromatous  periosteal  infiltration.  Such  a  condition  was  most 
strikingly  present  in  Firth  and  Ledingham's  case,  brought  before  this  Society 
some  time  ago.*  With  regard  to  Dr.  Cautley's  second  case,  I  would  suggest  a 
third  possibility.  Dr.  Cautley  mentioned  some  form  of  glandular  tuberculosis, 
and  in  that  condition  there  might  likewise  be  intestinal  tuberculosis,  which 
would  account  for  the  diarrhoea.  He  also  suggested  that  some  form  of  lymph- 
adenoma,  that  is,  Hodgkin's  disease,  or  "  lymphogranulomatosis  maligna." 
The  asyinmetry  in  the  glandular  enlargement  perhaps  is  in  favour  of  Hodgkin's 
disease.  But,  as  a  third  possibility,  I  suggest  that  it  may  be  a  leukaemic  case, 
even  though  at  present  the  blood  does  not  show  typical  changes.  In  the  paper 
I  have  contributed  to  the  current  number  of  the  Quarterly  Journal  of  Medicine 
on  "  Acute  Leukaemia  and  so-called  Mediastinal  Leucosarcomatosis,"^  I  give  the 
case  of  a  boy,  aged  7  years,  who  was  admitted  to  hospital  under  the  suggested 
diagnosis  of  tuberculous  peritonitis  (with  peritoneal  effusion).  There  was 
enlargement  of  the  superficial  lymph-glands.  It  turned  out  to  be  a  case  of 
acute  leukaemia,  and  the  latter  diagnosis  was  proved  to  be  correct  by  the  post- 
mortem examination.  Therefore  I  suggest  the  possibility  of  Dr.  Cautley's 
second  case  being  one  of  atypical  leukaemia,  and  I  would  like  to  see  a  Eontgen 
skiagram  of  the  chest,  because  very  decided  enlargement  of  the  glands  in  the 
mediastinum  would  favour  the  diagnosis  of  leukaemia  with  so-called  media- 
stinal leucosarcomatosis.  [Dr.  Cautley  now  tells  me,  however,  that  Rontgen- 
ray  examination  has  been  carried  out,  but  without  showing  anything  special 
from  the  point  of  view  of  diagnosis.] 

'  Firth  and  Ledingham,  "  A  Typical  Chloroma,"  Proc.  Roy.  Soc.  Med.,  1910-1911,  iv, 
(Sect.  Path.),  p.  GO. 

*  Qtmrt.  Journ.  Med.,  Oxford,  1919,  xii,  pp.  212-223,  Case  6. 
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Dr.  F.  Langmead  :  With  regard  to  the  first  of  these  cases,  I  find  myself 
in  the  same  difficulty  as  does  Dr.  Cautley.  The  appearance  seemed  rather 
to  favour  chloroma,  whereas  the  early  swelling  of  the  kidney  and  the  blood 
changes  would  favour  it  being  adrenal  sarcoma.  And,  as  Dr.  Cautley  said, 
since  sarcoma  is  far  commoner  and  there  may  be  such  colouring  in  it,  I 
think  that  the  probable  diagnosis.  The  second  case  I  regard  as  lymph- 
adenoma.  I  think  the  glands  are  too  hard  for  acute  leukaemia.  I  have 
watched  a  case  of  lymphadenoma  which  began  at  the  age  of  3i  months, 
and  went  on  for  several  years.  It  started  witli  a  mass  of  glands  on  one 
side.  Those  glands  were  excised,  the  scar  being  treated  with  X-rays.  The 
child  lived  for  five  or  six  years  afterwards,  dying  eventually  with  general 
glandular  enlargement. 

The  President  :  I  am  inclined  to  agree  with  Dr.  Pritchard  and  Dr.  Lang- 
mead  as  to  the  first  case  being  a  primary  tumour  of  the  suprarenal,  chiefly 
because  I  think  the  left  kidney  is  much  enlarged.  I  think  there  is  enlarge- 
ment of  the  right  kidney  too.  The  tumours  in  the  bones  of  the  skull  are 
probably  secondary,  similar  to  what  was  seen  in  a  case  shown  here  some 
years  ago.  Absence  of  proptosis  in  this  condition  is  uncommon.  In  this  case 
there  has  been  no  proptosis  at  any  time.  I  do  not  think  the  presence  of 
proptosis  is  a  necessity  before  you  can  diagnose  the  condition.  The  patient 
has  a  pallid  look,  but  I  cannot  detect  much  green  discoloration.  It  is  of 
much  the  same  colour  as  in  the  case  I  showed  here  some  years  ago. 

Dr.  Jewesbuey  :  Does  Dr.  Cautley  propose  to  have  one  of  the  glands 
-excised  in  his  second  case  ?  The  diagnosis  of  these  glandular  cases  is  always 
a  matter  of  considerable  difficulty,  and  the  only  way  to  clear  up  the  doubt  is 
to  submit  a  section  to  the  microscope. 

Dr.  Cautley  (in  reply)  :  I  propose  to  have  the  whole  mass  of  glands  in 
the  axilla  excised.  I  do  not  regard  the  glands  as  tuberculous,  but  as  lymph - 
adenomatous.  A  microscopical  examination  will  enable  us  to  decide.  I  have 
nothing  to  add  about  the  case  shown  as  possibly  chloroma,  except  that  one  is 
rather  in  a  difficulty  as  to  the  causation  of  the  anaemia.  If  this  is  a  case  of 
primary  adrenal  tumour,  I  do  not  see  why  a  small  adrenal  tumour  should 
cause  anaemia  in  a  child  for  months  before  secondary  growths  develop.  Still 
it  is  a  possibility,  and  I  think  that  in  this  instance  we  shall  be  able  to 
verify  the  diagnosis  later  on.  On  the  other  hand,  the  differential  blood 
counts  are  not  in  favour  of  chloroma. 

Note. — The  child  died  two  days  later  during  an  attack  of  acute  abdominal 
pain.  At  the  autopsy  a  large  tumour,  apparently  a  subperiosteal  sarcoma, 
was  found  attached  to  the  anterior  surface  of  the  dorso-lumbar  region  of 
the  spine.  The  kidneys  were  not  enlarged.  Extensive  growth  separated  the 
dura  mater  from  the  calvarium,  which  was  necrosed  in  several  areas,  and 
the  brain  was  unaffected. 
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Sclerodermia   with    Calcification    in   a    Mongol. 

By  F.  S.  Langmead,  M.D. 

The  patient,  a  boy,  aged  4i  years,  is  the  last  child  of  a  family  of 
three.  The  mother  was  aged  42  years  at  the  child's  birth.  The  other 
children  are  aged  17  and  15  years,  ten  years  elapsing  between  the  last 
gestation  and  the  birth  of  the  patient.  The  mother  says  she  has  always 
been  healthy  except  that  she  has  suffered  from  anemia.  About  five 
years  before  the  birth  of  the  patient  she  began  to  suffer  from  severe 
menstrual  pain  and  from  a  foul  vaginal  discharge.  One  year  before  the 
pregnancy  she  was  admitted  to  St.  Thomas's  Hospital  and  had  an 
operation  for  "  a  tumour."  During  pregnancy  she  felt  quite  well.  The 
father  and  his  family  are  described  as  highly  strung  and  nervous. 
There  appears  to  be  no  neuropathic  tendency  in  the  mother.  No 
alcoholic  history. 

The  boy  was  small  and  appeared  healthy  at  birth,  but  the  mother 
noticed  a  discoloration  and  rash  similar  to  that  which  is  now  visible, 
on  the  knees,  face  and  hands.  She  is  sure  that  the  rash  has  always 
been  present,  but  has  varied  in  intensity  from  time  to  time.  He  has 
always  been  backward,  sitting  up  at  10  months,  walking  at  1  year  and 
10  months.  Walking  has  never  been  properly  acquired,  but  has  been 
feeble  with  the  legs  apart.  Until  the  last  few  weeks  he  had  ceased 
walking  altogether  for  two  and  a  half  years,  and  became  unable  to 
stand.  In  October  or  November,  1917,  he  was  admitted  to  the  Victoria 
Hospital  for  Sick  Children  for  "  blueness  "  over  the  fronts  of  the  upper 
arms,  which  had  begun  to  spread  to  the  chest  over  the  pectoral  muscles. 
This  apparently  diminished  considerably  before  his  discharge.  In 
December,  1917,  he  developed  pneumonia,  but  made  a  good  recovery. 
In  June,  1918,  lumps  began  to  appear  on  the  surface.  At  first  they 
were  quite  soft  and  limited  to  the  area  over  the  biceps,  but  about  two 
months  later  began  to  harden.  More  recently  they  have  been  noticed 
to  spread  inwards  over  the  pectoral  region.  Flushing  of  the  face  varies 
greatly.  It  has  been  noticed  for  about  two  years,  and  is  more  marked 
on  warm  days.  The  legs  have  been  noticed  to  be  getting  thinner  for 
about  six  months,  and  about  two  months  ago  stiffness  of  knees  and 
ankles  supervened. 

Present  state  :  The  child  is  a  moderately  marked  example  of  the 
Mongolian  variety  of    amentia,    but    with  mental   capacity  above    the 
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average  in  such  cases.  The  cheeks  have  a  dusky  red,  patchy  appear- 
ance, the  skin  being  somewhat  atrophic  and  shiny.  A  similar  blotchy 
bluish-red  discoloration  is  seen  on  the  fingers  and  hand  as  far  as  the 
wrists.  The  fingers  are  shiny  and  small,  but  no  definite  sclerodactylia 
has  developed.  The  skin  on  the  knees,  extending  upwards  on  the  outer 
aspects  of  the  thighs,  and  on  the  buttocks  in  the  neighbourhood  of  the 
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Fig.  1. 


Fig.  2. 


ischial  tuberosities,  is  similarly  affected.  In  the  arms  the  discolora- 
tion has  disappeared,  and  is  replaced  by  white,  firm,  contracted  skin, 
thrown  into  unevenness  and  puckers  by  subcutaneous  nodules  of  sizes 
varying  from  minute  seed-like  bodies  to  plaques  larger  than  a  shilling. 
Some  of  these  are  confluent,  others  discrete.  They  are  roughly  linear 
in  distribution  and  symmetrical,  though  rather  more  extensive  on  the 
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left  side  than  on  the  right.  This  condition  has  spread  inwards  over 
the  pectorals,  and  backwards  over  the  triceps  on  each  side.  On  the 
left  it  reaches  somewhat  farther  down  beyond  the  elbow,  and  over  the 
extensor  carpi  ulnaris  muscle.  A  similar  alteration  of  skin  and  sub- 
cutaneous tissue  appears  in  a  roughly  symmetrical  manner  in  other 
areas,  notably  on  the  thighs,  legs,  and  in  the  pophteal  spaces.     Some  of 


Fig.  3. 


Fig.  4. 


the  subcutaneous  thickened  areas  are  adherent  to  the  skin,  others  are  not. 
The  consistence  of  some  of  the  nodules  is  very  hard,  so  that  they  feel 
almost  like  bone.  Here  and  there  a  nodule  has  caused  redness  and 
soreness  of  the  overlying  skin  and  slight  scab  formation.  X-ray  exami- 
nation shows  that  the  subcutaneous  tissue  in  the  nodular  and  thickened 
areas  is  sprinkled  with  sniall   pleomorphic   calcareous   deposits.     The 
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muscles  do  not  seem  to  be  affected,  but  it  is  questionable  whether  they 
are  not  being  gradually  infiltrated  from  the  subcutaneous  layer.  The 
movements  are  limited  by  the  inelasticity  and  fixation  of  the  skin.     In 


Fig.  o. 


addition  there  is  some  limitation  of  movement  of  the  knees  and  ankles 
disproportionate  to  the  subcutaneous  hardening,  probably  due  to 
accompanying  synovial  changes. 


98      Langmead  :  Sclerodermia  with  Calcification  in  a  Mongol 

The  points  of  interest  are  : — 

(1)  The  discoloration  of  the  skin  dating  from  birth,  and  later  being 
replaced  by  sclerodermia. 

(•2)  The  calcification  of  the  sclerodermatous  subcutaneous  tissue 
{calcinosis,  petrifaction).^ 

(3)  The  associated  arthritic  changes. 
And,  with  respect  to  the  Mongolism, 

(4)  The  long  period  of  sterility  before  the  child  was  born. 

DISCUSSION. 

Dr.  F.  Parkes  Webee  :  The  calcification  in  Dr.  Langmead's  case  resembles 
the  condition  in  the  case  which  I  described  before  the  Section  of  Dermatology, 
in  the  Seventeenth  International  Congress  of  Medicine  (1913),  in  London." 
I  do  not  know  of  other  published  cases  which  exactly  correspond  to  these  two. 
I  am  not  convinced  that  there  is  true  sclerodermia  present  in  these  two  cases. 
There  is,  however,  a  group  of  cases  of  generalized  sclerodermia  (sclex'odactylia) 
in  which  nodules  of  subcutaneous  and  cutaneous  calcification  occur,  especially 
in  the  fingers.^  In  my  case  one  was  able  to  see  what  happened  in  the  course 
of  a  year  or  two :  marked  improvement  took  place,  together  with  great 
diminution  in  the  calcareous  deposits,  as  judged  by  the  Rontgen  skiagrams. 
The  child  was  treated  chiefly  by  means  of  wholesome  food  and  iodide 
of  iron. 

Mr.  Mortimer  Woolf  :  What  is  the  prognosis  in  these  cases  ?  I 
have  in  mind  a  case  which  attracted  a  good  deal  of  public  attention  years 
ago,  as  it  was  extensively  reported  in  the  Daily  Mail,  under  the  title  of 
"The  Brittle  Man."  He  was  under  the  care  of  Dr.  Theodore  Thompson, 
at  the  London  Hospital,  and  I  was  his  house-physician  at  the  time.  The 
X-ray  appearances  were  similar  to  those  in  this  case,  and  I  was  particularly 
interested  in  hearing  Dr.  Langmead  say  sclerodermia  affected  the  muscles. 
There  was  bone  in  the  muscles  of  the  case  I  speak  of,  because  we  cut  out 
a  piece  from  the  pectoralis  major  and  had  it  microscoped,  showing  bone 
cells.  That  patient  was  aged  15  years  when  first  attacked.  Are  the 
two  conditions  really  separate  or  is  the  underlying  pathology  similar? 

Dr.  Cockayne  :  The  interesting  feature  in  Dr.  Langmead's  case  is  the 
early  age  of  onset.     I  think  there  are  on  record  only  three  cases  of  congenital 

'  Vide  F.  Parkes  Weber.  Brit.  Joiirn.  Child.  Dis.,  x,  p.  97,  at  the  end  of  which  article 
references  are  given. 

-  F.  P.  Weber,  "Subcutaneous  Calcinosis  or  Multiple  Calcification  in  the  Subcutaneous 
Tissue"  (Transactions,  pp.  179-18S).  See  also  F.  P.  Weber,  Brit.  Jonrn.  Child.  Dis.,  Lond., 
1913,  X,  p.  97. 

3  Cf.  Scholefield  and  Weber,  "Case  of  Sclerodactylia  with  Subcutaneous  Calcareous 
Deposits,"  Brit.  Journ.  Derm.,  Lond.,  1911,  xxiii,  p.  276. 
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generalized  sclerodermia.  In  Dr.  Langmead's  case  the  actual  sclerodermia  was 
not  present  at  birth,  but  changes  were  present  at  birth  in  tlie  skin,  which  later 
became  sclerodermatous.  If  sclerodermia  is  due  to  an  infection,  it  is  interesting 
that  it  can  start  before  birth. 

The  President  :  The  question  of  the  cause  of  mongolism  has  always 
interested  me,  and  I  noticed  that  in  this  case  the  mother  had  a  long  period  of 
sterility  before  the  birth  of  this  child.  I  recently  had  a  case  of  a  Mongol 
brought  to  me  whose  parents  were  healthy,  were  between  20  and  30  years  of 
age,  and  this  child  was  born  within  two  years  of  their  marriage.  And  this 
was  their  first  child.  Another  child,  born  to  them  not  very  long  afterwards, 
was  normal  in  every  way.  So  that  the  mother's  general  health  does  not  seem 
to  be  so  important  in  this  matter  as  has  been  generally  thought.  What  is 
Dr.  Langmead's  view  of  the  causation  of  mongolism  ? 

Dr.  Langmead  (in  reply) :  In  answer  to  the  President,  I  do  not  know  what 
the  cause  of  mongolism  is.  It  is  certain  that  in  a  good  number  of  cases  the 
parents  appear  to  be  quite  healthy,  but  the  patients  seem  to  be  more  often 
first  children  of  the  marriage,  or  else  the  last  in  a  long  series — either  one  or 
the  other.  It  is  suggested  that  in  some  cases  the  age  of  the  mother  is  the 
important  factor,  that  is  to  say,  they  are  born  at  a  period  when  the  mother 
is  getting  past  the  ordinary  child-bearing  period.  But  that  is  not  always  so, 
though  a  Mongol  is  sometimes  the  first  child  of  a  mother  who  is  over  40  years 
of  age.  In  answer  to  Dr.  Weber,  I  would  suggest  that  sclerodactylia  is  being 
produced  in  this  child  :  the  skin  of  the  fingers  seems  to  me  to  be  somewhat 
atrophic  and  shiny,  and  the  fingers  are  certainly  small.  We  ought  to  make  a 
clear  distinction  between  myositis  ossificans  and  such  cases  as  this.  When  I 
said  the  condition  sometimes  affects  the  muscles,  I  did  not  mean  calcification. 
I  meant  that  sclerodermia  sometimes  spreads  to  muscles,  in  other  words,  there 
is  fibrosis  in  muscles  as  well.  As  far  as  I  know,  the  calcification  of 
sclerodermia  does  not  involve  muscles,  it  begins  in  the  subcutaneous  tissue. 
The  two  conditions  should  be  kept  distinctly  apart.  With  regard  to  prognosis, 
the  condition  has  not  been  studied  long  enough  for  us  to  know  what  will 
happen.  I  thought,  before  Dr.  Parkes  Weber  spoke,  that  one  must  expect  an 
increased  sclerodermia  and  calcification,  so  that  the  child  will  become  more 
hide-bound  than  it  is  now. 


Apophysitis  of  Os  Calcis. 

By  Paul  Bernard  Eoth,  F.K.C.S. 

This  condition  has  been  described  by  J.  Warren  Seaver,  M.D.,  and 
his  account  of  it  with  radiograms  of  several  cases  appeared  in  the  New 
York  Medical  Journal   for  May  18,   1912.     According  to  him  it  is  a 
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painful  condition  of  the  heel  which  alwaj'S  occurs  in  children,  char- 
acterized b}'  a  slight  persistent  limp,  with  a  marked  disinclination  to 
complete  the  full  step  in  walking.  Tenderness  is  complained  of  about 
the  posterior  aspect  of  the  heel,  low  down,  which  has  persisted  for 
several  weeks  or  months  without  change.  There  may  also  be  a  slight 
amount  of  pronation  of  the  foot.  Examination  shows  an  area  mode- 
rately tender  on  pressure,  situated  over  the  posterior  portion  of  the  os 
calcis,  and  localized  in  front  of  the  tendo-Achillis  on  either  side.  The 
motions  of  the  foot  are  all  slightly  limited,  especially  dorsiflexion,  and 
any  movement  which  tends  to  put  a  strain  on  the  tendo-Achillis  causes 
pain.  Eadiographically  there  is  to  be  seen  an  enlargement  of  the 
epiphysis  itself  on  the  affected  side  both  in  thickness  and  in  length 
from  top  to  bottom.  There  is  also  considerable  cloudiness  along  the 
epiphysial  line  suggesting  a  deposit  of  new  bone.  Often  the  condition 
suggests  a  slipping  of  the  epiphysis  with  the  customary  inflammatory 
reaction.  Similar  conditions  existing  in  the  tibial  tubercle  have  been 
spoken  of  as  Schlatter's  disease. 

Normal  Ossification  of  Os  Calcis. — The  bone  is  developed  from  two 
centres,  one  for  the  great  mass  of  the  bone  which  appears  at  the  sixth 
month  of  fcetal  life,  and  one,  an  epiphysis,  for  the  posterior  end 
including  the  great  tuberosity,  about  the  date  of  appearance  and  fusion 
of  which  with  the  rest  of  the  bone  there  is  some  difference  of  opinion. 
Thus  Quain,  Holden,  and  Gray  state  that  it  appears  at  the  tenth  year 
and  fuses  soon  after  puberty  in  the  fifteenth  or  sixteenth  year ;  but 
according  to  Cunningham,  the  centre  appears  from  the  seventh  to  the 
ninth  year  and  unites  between  the  ages  of  16  and  "20  years.  Seaver 
puts  the  date  for  its  appearance  as  the  seventh  year. 

Case. — Dr.  X.  wrote  to  me  on  July  14,  1918,  as  follows:  "My  son, 
aged  14  years,  has  been  suffering  for  some  years  with  double  flat  foot. 
I  have  tried  various  methods  of  treatment  but  he  gets  no  better,  but 
seems  to  get  worse."  I  examined  the  boy  on  July  29  in  his  father's 
presence  and  made  the  following  note  :  For  last  ten  years  or  longer  has 
had  trouble  with  his  feet ;  last  two  years  pains  m  his  feet  and  ankles 
up  to  his  calves  when  he  runs ;  can't  walk  for  quarter  of  an  hour  with- 
out sitting  down ;  can't  play  any  games :  played  football  two  years  ago 
and  overdid  it,  and  since  then  has  not  been  able  to  play ;  can  only  just 
walk  from  his  house  to  the  schoolhouse  (ten  minutes'  walk).  Has  had 
various  arch  supports  and  appliances  :  thickenings  of  the  soles  and  heels 
of  his  boots ;  electric  baths  and  massage ;  present  boots  with  heels 
prolonged    and    wedged    soles  and    arch  supports   were  ordered    by   a 


Section  for  the  Study  of  Disease  in  Children  101 


Fig.  1. 
Left  OS  calcis.     August  6.     Before  treatment. 


Fig.  2. 
Left  OS  calcis,     November  5.     After  treatment. 
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specialist  in  February ;  but  still  the  pain  continues  and  the  father  is 
beginning  to  wonder.  Examination  :  Has  excellent  feet ;  there  is  a 
slight  tendency  for  his  feet  to  be  valgus  when  he  walks,  that  is  all ; 
boots  a  good  shape ;  all  the  pain  is  at  the  back  of  the  heel  and  up  the 
tendo-Achillis ;  there  are  tender  spots  on  both  sides  of  insertion  of 
tendo-Achillis.  I  suggest  this  is  a  case,  not  of  flat  foot,  but  of 
inflammation  from  trauma  of  posterior  epiphysis  of  os  calcis." 

Radiograms  taken  on  August  6  by  Dr.  X.  showed  a  cartilaginous 
gap  with  irregular  ossification  between  the  upper  part  of  the  epiphysis 
and  the  os  calcis,  especially  marked  in  tlie  left — the  worse — foot,  and  some 
rarefaction  of  the  bone  at  this  point  {see  fig.  1).  As  these  radiograms 
confirmed  the  diagnosis,  I  suggested  treatment  hy  prolonged  rest  in  bed, 
followed  by  gradually  increasing  spells  of  walking  in  boots  with  a  rubber 
disk  fixed  to  each  heel,  a  pad  of  sponge  rubber  beneath  each  heel  inside 
the  boot,  and  a  5-in.  valgus  wedge  of  leather  applied  to  the  inner  side 
of  each  sole  and  heel.  This  treatment  could  not  be  carried  out  at  once, 
but  the  following  letter  from  Dr.  X.,  dated  November  9,  well  describes 
the  subsequent  course  of  the  case  : — 

"  I  think  you  will  be  interested  and  pleased  to  have  a  short  account 
of  my  boy's  progress.  After  his  visit  to  you  in  July,  he  went  with  his 
family  to  the  seaside  in  Devonshire,  and  it  was  not  practicable  to  follow 
your  advice  immediately  ;  but  during  the  month  he  was  away  he  un- 
doubtedly got  worse,  although  he  used  his  feet  very  little  for  walking 
and  got  about  almost  entirely  on  his  bicycle,  and  this  only  about  two 
or  three  miles  a  day.  By  the  end  of  the  holiday  he  could  not  walk 
more  than  one  or  two  hundred  yards  without  resting  and  suffering  very 
considerable  pain.  On  September  1,  on  his  return  home,  I  put  him  to 
bed  and  kept  him  there  without  once  putting  his  feet  to  the  ground 
for  six  weeks.  When  he  first  got  up  and  walked  he  had  pain,  but  of 
a  different  character,  which  by  the  end  of  a  fortnight  was  quite  gone, 
and  was  evidently  only  due  to  stiffness  and  muscular  weakness  from  his 
long  rest.  It  is  a  month  now  since  he  got  up,  and  he  has  increased 
gradually  his  walks,  and  can  now  walk  a  mile  in  the  morning  and  the 
same  in  the  afternoon  without  any  pain.  He  has  even  tried  running 
a  few  steps  with  the  same  good  results.  He  is  wearing  boots  as  you 
advised.  I  enclose  radiogram  prints  {see  fig.  2)  taken  a  few  days  ago, 
and  if  you  compare  them  with  the  former  ones,  I  think  you  will  see  a 
very  marked  difference.  The  wide  cartilaginous  band  with  irregular 
ossification  has  given  place  to  sound  bony  tissue  through  its  entire 
length,  except  a  very  small  portion  at  the  top  (most  marked  in  left 
foot)  where  the  junction  of  the  epiphysis  is  not  quite  complete." 
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According  to  Seaver  this  condition  is  not  uncommon,  but  the  case 
described  is  the  first  I  myself  have  been  fortunate  enough  to  observe. 

DISCUSSION. 

Dr.  Eric  Pritchard  :  I  take  it  from  what  Mr.  Roth  said  that  this  was 
taken  for  a  case  of  flat-foot.  Was  there  any  radiation  of  pain  to  parts  other 
than  the  os  calcis  to  lead  to  such  a  diagnosis  ? 

Mr.  P.  Bernard  Roth  (in  reply)  :  No,  there  was  no  such  radiation  of  pain 
as  Dr.  Pritchard  refers  to.  As  I  say  in  the  note,  he  had  slight  pronation  of 
the  foot.  There  was  no  flat-foot,  and  no  pain  in  the  front  two-thirds  of 
the  foot  at  all.  When  people  come  complaining  of  pain  in  the  foot  it  is 
very  common  for  it  to  be  attributed  to  flat-foot.  Those  who  had  seen  him 
before,  seeing  the  slight  pronation,  regarded  it  as  flat-foot,  and  tliat  diagnosis 
having  been  once  made,  was  handed  on  without  sufficient  examination. 


Case  of    Severe  Rickets  in  a  Child  of  Three  Years. 
By  G.  Graham,  M.D. 

F.  M.,  the  ninth  child  of  a  family  of  Polish  Jews.  The  child  was 
breast  fed  till  the  age  of  3  months.  She  was  then  given  glaxofor  three 
weeks,  but  was  admitted  to  St.  George's  Infirmary  for  wasting.  She 
was  discharged  after  four  months  and  has  had  ordinary  food  with 
little  milk  ever  since.  She  began  to  crawl  at  the  age  of  2  years, 
but  never  stood  up,  and  for  the  last  year  has  not  crawled.  Since 
Christmas,  1918,  she  has  not  moved  her  legs,  and  she  ceased  to 
move  her  arms  about  Easter,  1919.     She  can  only  say  a  few  words. 

Condition  on  admission  to  East  London  Hospital  for  Children, 
Shadwell  :  A  fat  flabby  child  ;  height,  27  in.  ;  weight,  1  st.  7^  lb.  The 
head  is  square  in  appearance  but  only  slightly  bossed.  She  has  sixteen 
teeth  and  the  gums  are  fairly  healthy.  The  chest  is  small  in  comparison 
to  the  large  abdomen.  The  clavicles  are  bent  forwards  at  an  acute 
angle  about  1  in.  from  the  sternum  and  are  freely  movable  at  the  angle. 
She  does  not  move  the  upper  arms  but  can  move  the  forearm  and 
hands.  She  cannot  feed  herself.  The  lower  end  of  the  radius  is  large. 
The  carpus  and  metacarpus  appear  normal,  but  the  phalanges  are  spindle 
shaped  so  that  the  interphalangeal  joints  are  smaller  than  the  middle  of 
the  phalanges.  The  legs  cannot  be  moved  at  all.  The  lower  end  of 
the  tibia  is   large  while  the  tarsus  is   small.     The  metatarsus  is  much 
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wider  than  the  tarsus  and  gives  a  wedge-shaped  appearance  to  the  foot. 
The  phalanges  are  normal. 

The  X-ray  photographs  were  very  difficult  to  take  as  the  shadow  of 
the  bones  was  very  little  denser  than  that  of  the  soft  tissues.  I  have  to 
thank  Dr.  George,  of  St.  Bartholomew's  Hospital,  for  taking  the  plates. 
The  plates  show  numerous  old  fractures.  The  callus  around  the  fracture 
of  the  left  femur  throws  a  denser  shadow  than  the  bone  itself.  The 
interval  between  the  end  of  the  shaft  of  the  long  bones  and  the 
epiphysis  is  very  wide.  The  shadow  of  the  teeth  was  quite  dense. 
The  peculiar  swelling  of  the  fingers  and  of  the  feet  do  not  show  on 
the  plates.  During  the  last  three  weeks  the  general  condition  has 
improved  greatly.  She  can  feed  herself  and  move  her  legs.  She 
cannot  lift  her  head  but  if  put  in  a  sitting  position  she  does  not 
fall  over. 

DISCUSSION. 

Mr.  P.  Bernard  Roth  :  I  think  this  condition  should  be  regarded  as 
fragilitas  ossium  accompanying  rickets.  I  do  not  see  how  rickets  could 
account  for  all  those  fractures.  The  child's  head  bulges  at  the  sides,  which  is 
one  of  the  characteristics  of  fragilitas  ossium.  And  would  not  the  presence  of 
fractures  account  for  the  child  not  being  able  to  use  her  legs  and  arms  ?  After 
these  fractures,  it  takes  a  long  time  for  the  union  to  become  sound.  I  operated 
upon  a  case  of  fragilitas  ossium,  the  patient  being  a  girl,  aged  16  years ;  it  was 
for  straightening  the  tibia,  and  it  was  eighteen  months  before  the  union  was 
sound.  And  might  not  the  inability  to  move  the  head  be  due  to  fracture  of 
the  clavicle?  The  clavicles  are,  to  some  considerable  extent,  concerned  in 
holding  up  the  head,  through  the  attachment  of  the  sternomastoid  muscles,, 
and  in  this  case  both  clavicles  are  "wobbly,"  like  rings  on  a  jar. 

The  President  :  I  did  not  hear  whether  there  was  pain  in  this  case  in  the 
earlier  stages.  Scurvy  might  account  for  some  of  the  features  Dr.  Graham 
mentioned,  it  would  account  for  a  considerable  amount  of  pain  which  would 
prevent  movement.  I  also  ask  whether  there  was  blood  in  the  urine,  as  there 
is  in  mild  cases  of  scurvy.     There  may  be  both  rickets  and  scurvy. 

Dr.  F.  Parkes  Weber  :  I  suppose  the  President's  suggestion  might 
explain  the  slight  changes  in  the  phalanges  of  Dr.  Graliam's  case,  which  are 
undoubtedly  present  according  to  the  Eontgen  skiagrams.  According  to  the 
skiagrams  these  changes  resemble  somewhat  those  of  periostitis,  or  of  so-called 
"secondary  osteo-arthropathy,"  but  they  may  be  merely  a  result  of  slight 
scorbutic  subperiosteal  haemorrhages. 

Dr.  Eric  Pritchard  :  I  do  not  see  why  this  should  not  be  regarded  as 
an  ordinary  case  of  severe  rickets.     It  has  the  typical  symptoms,  the  shape  of 
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head  and  flatness  of  the  top,  with  beading  of  the  ribs,  and  extreme  calcification 
and  marked  paresis.  In  severe  cases  of  rickets  one  of  the  marked  symptoms 
is  paresis  of  muscle — which  according  to  the  view  I  hold  is  cause  and  effect : 
where  there  is  paresis  of  muscle  there  lies  the  chief  cause  of  rickets.  As 
soon  as  you  can  get  a  child  on  to  its  legs  so  that  it  can  use  its  muscles,  the 
symptoms  of  rickets  begin  to  disappear.  The  explanation  is,  I  beheve,  that 
it  is  the  use  of  the  muscles  which  causes  the  chief  demand  for  food,  for 
oxidation  and  increased  metabolism.  Seeing  that  this  child  has  improved  so 
much  under  better  hygienic  conditions,  I  think  that  it  will  be  walking  in  a 
few  weeks  if  it  is  encouraged  to  use  its  muscles  and  they  are  massaged.  I  do 
not  see  anything  in  this  patient  to  make  one  think  it  is  suffering  from  fragilitas 
ossium.  The  clavicles  are  much  distorted  :  they  have  both  been  the  seats  of 
fractures,  they  may  possibly  have  been  submitted  to  unusual  strain.  I  have 
at  the  present  time,  in  hospital,  a  child  with  extreme  rickets  in  which  the  legs 
are  quite  straight,  but  one  arm  is  bent  at  an  acute  angle  because,  although  the 
child  could  not  stand  it  did  sit  up  and  rested  the  weight  of  its  body  on  its  arms. 
Distortions  of  bone  occur  where  the  strains  happen  to  be  imparted. 

Dr.  Graham  (in  reply) :  Pseudo-paresis  was  one  of  the  conditions  we 
thought  of.  But  the  child  had  very  little  pain,  there  was  none  of  the  fear  of 
being  touched  which  scorbutic  cases  exhibit ;  the  gums  were  practically  normal 
and  bore  no  resemblance  to  spongy  gums. 

Trophoedema  of    Leg. 
By   E.    A.   Cockayne,   M.D. 

S.  S.,  Male,  aged  8J  years.  No  history  of  similar  condition  in 
family.  The  boy  was  normal  at  birth.  At  the  age  of  li  years  there 
was  a  swelling,  rather  soft  and  lobulated,  in  Scarpa's  triangle  on  the 
right  side.  Three  months  later  the  leg  below  the  knee  began  to 
enlarge,  and  has  increased  in  size  gradually  ever  since.  At  the  present 
date  there  is  enlargement  of  the  whole  leg  below  the  gluteal  fold,  much 
more  below  the  knee  than  above.  The  right  thigh  is  about  1  in. 
greater  in  diameter  than  the  left,  and  is  soft.  No  swelling  can  be 
felt  in  Scarpa's  triangle.  The  lower  leg  and  dorsum  of  the  foot  is 
enormously  swollen.  Circumference  of  right  calf,  13i  in. ;  left,  9i  in. 
Sometimes  there  is  no  cedema,  at  other  times  it  pits  on  pressure.  The 
texture  of  the  skin  is  normal,  and  no  na?vus  is  present.  There  is  no 
cyanosis.  The  X-rays  show  no  enlargement  of  the  bones.  There  is 
no  lengthening  of  the  limb.  The  right  side  of  the  face  is  a  little 
larger  than  the  left,  and  the  right  palpebral  fissure  is  wider.  The 
condition  causes  the  child  very  little  inconvenience. 
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DISCUSSION. 

Dr.  J.  D.  EOLLESTON  :  The  case  is  very  interesting  to  me  because  it  is  very 
like  a  typical  case  of  Milroy's  disease  which  I  shovpecl  at  the  Clinical  Section^ 
two  years  ago  in  an  adult.  Although  it  does  not  possess  one  of  the  essential 
features  of  Milroy's  disease — the  congenital  feature — yet  it  shows  the  others 
which  Milroy  described:  persistent  a-dema,  the  fact  that  the  oedema  is  confined 
to  the  lower  limbs,  and  the  absence  of  constitutional  disturbance.  Dr.  Cock- 
ayne told  me  this  boy  has  no  local  trouble,  that  he  can  play  football  and  other 
games.  That  was  so  in  my  case  of  Milroy's  disease  :  the  patient  was  a  daily 
worker  in  a  military  hospital,  and  did  her  duties  without  inconvenience.  I 
think  lymphangioma  is  a  little  too  definite  a  name :  I  would  prefer  the  non- 
committal term  of  persistent  oedema.  I  glean  from  the  literature  that  none 
of  these  cases  had  come  to  autopsy,  therefore  a  variety  of  unconfirmed  theories 
have  been  advanced.  One  of  these  who  have  done  most  work  at  the  subject 
— Meige,  of  Paris—  called  it  trophoedema. 

Dr.  F.  Parke S  Weber  :  I  think  this  is  a  non-familial  example  of  the 
class  which  has  been  often  described  in  France  under  the  name  "  trophoedema." 
It  is  generally  supposed  to  be  the  same  condition  as  Milroy's  disease,  except 
that  Milroy's  cases  were  so  markedly  familial ;  but  several  of  the  French  cases 
were  also  definitely  familial.  I  think  the  disease  is  commoner  without  than 
with  any  history  of  other  members  of  the  patient's  family  being  similarly 
affected.  Some  of  the  cases  are  congenital,  some  develop  later  in  life.  Some 
involve  only  the  portion  of  one  lower  extremity  below  the  knee,  others  involve 
the  whole  of  one  lower  extremity  up  to  the  gluteal  fold,  and  others  again 
involve  both  lower  extremities.  One  lower  extremity  may  be  affected  below 
the  knee,  whereas  its  fellow  may  be  affected  right  up  to  the  gluteal  fold. 
Occasionally  the  upper  extremity  is  affected.  The  oedema  in  these  cases  need 
not  particularly  involve  the  end  of  the  affected  limb. 

Dr.  Langmead  :  Is  not  the  way  in  which  the  condition  started  in  this 
case  against  the  rule  for  trophoedema  ?  Apparently  it  began  as  a  swelling  in 
Scarpa's  triangle.  In  trophoedema  is  it  not  the  fact  that  the  swelling  is  at 
first  transitory,  and  later  persistent,  and  begins  about  the  ankle  and  dorsum 
of  the  foot  ? 

Dr.  Graham  :  It  might  be  worth  while  to  examine  the  blood  of  this 
patient.  There  is,  at  Shadwell,  a  Roumanian  child  who  has  been  in  this 
country  all  its  life,  and  its  parents  have  been  here  twenty  years.  The  child 
developed  a  swelling  of  the  left  leg,  and  Dr.  Bhat,  the  resident  medical  officer, 
looked  frequently  at  night  and  at  last  found  filariae  in  the  blood  film.  That 
examination  might  be  made  in  this  case  for  the  purpose  of  excluding  that 
condition. 

'  Proceedhigs,  1917,  x  (Sect.  Clin.),  p.  39. 
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Dr.  Cockayne  (in  reply)  :  The  possibility  of  filaria  did  not  occur  to  me. 
The  child  has  never  been  out  of  England,  and  I  was  not  aware  that  filaria  was 
ever  acquired  in  this  country.  The  difiiculty  about  the  blood  examination  is, 
that  it  would  have  to  be  done  at  night,  and  the  child  lives  in  the  country.  But 
I  will  try  to  arrange  it. 


Specimens  from   Case  of   Purpura. 

By  Eric  Peitchard,  M.D. 

Aged  1  year  and  2  months.  Child  fed  on  milk  ;  no  fruit  juice 
given.  Family  history :  Father  and  mother  and  one  child  healthy. 
Past  illness  :  Pneumonia  last  December ;  burn  on  neck  three  weeks  ago. 
History  of  present  illness  :  for  last  w^eek  child  had  ulcerated  mouth  ; 
treated  with  borax.  On  May  11  a  bruise  on  left  leg  was  noticed  ; 
increased  in  size  very  rapidly  so  was  admitted  to  hospital  on  May  12. 

On  admission :  Temperature,  99'4^  F.  AVell-nourished  child  ; 
extremely  pale.  Large  blue  areas  over  left  leg  (6  in.  by  8|  in.)  and 
thigh  (2f  in.  by  3|  in.)  Also  patch  on  right  leg  (3  in.  by  3^  in.). 
Petechial  haemorrhages  over  legs.  Nil  on  body  nor  arms.  Enlarged 
gland  left  side  of  neck.  Discrete  glands  right  side  of  neck.  Chest : 
Lungs,  nothing  abnormal  detected.  Heart,  normal  size  ;  no  murmurs. 
Alimentary  :  Gums  firm,  no  ulceration  ;  teeth  very  discoloured  ;  liver 
1  in.  below  costal  margin. 

June  12,  1919  :  Scrotum  very  oedematous.  Purple  patch  spreading 
over  left  foot.     Child  died  same  day. 

Post-mortem  Examination  hij  Dr.  W.P.  Hillier. — There  is  an  unhealed 
ulcer  on  the  left  side  of  the  neck  due  to  a  burn.  It  consists  of  two  areas 
of  about  ^  in.  diameter  each,  joined  together.  There  is  subcutaneous 
hcemorrhage  about  f  in.  across  on  the  chin,  and  another  area  of  about 
the  same  size  on  the  right  side  of  the  neck.  Large  subcutaneous  dark 
purple  haemorrhages  are  seen  on  both  legs.  On  the  right  side  one 
hasmorrhage  is  about  2  in.  in  diameter  over  the  patella,  another  large 
one  is  situated  on  the  inner  side  and  back  of  the  middle  of  the  leg,  and 
all  but  joins  a  third  one  on  the  front  and  outer  side  just  above  the  ankle. 
On  the  left  side  the  lower  part  of  the  leg  is  encircled  by  a  hcTmorrhage 
measuring  about  4  in.  from  above  downwards  and  the  epidermis  over  it 
is  raised  as  a  bulla.  Both  kidneys  with  their  perirenal  fat  are  the  seat 
of  extensive  haemorrhages  which  are  almost  entirely  cortical.  Both 
testes  are  dark  red  from  haemorrhage.     The   only  other  haemorrhage 
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observed  was  in  the  middle  portion  of  the  thyroid  gland.  The  thymus 
is  a  well-marked  bilobed  structure  of  ivory-white  colour.  Prepuce 
oedematous,  liver  pale,  spleen  slightly  enlarged.  Heart,  lungs,  peri- 
cardium, stomach,  intestines,  pancreas,  adrenals,  all  healthy.  Head 
not  examined. 


Specimen    of   Liver   Abscess. 
By  Eric  Pritchard,  M.D. 

Septic  Umbilical  Vein. — Aged  5  weeks.  Child  (female),  full  term; 
breast  fed.  Family  history  :  Father,  mother,  and  four  children  healthy. 
History  of  present  condition:  Child  always  vomited  after  feeds.  Vomitus 
small  in  amount  and  occurring  at  varied  times  after  feeds.  Bowels 
normal.  On  May  29  vomiting  became  more  frequent  and  larger  in 
amount,  and  was  a  greenish-yellow  colour.  Bowels  constipated. 
Admitted    May    30. 

On  admission  :  Child  looking  very  ill  ;  temperature,  101°  F.  ; 
pulse,  132  ;  respiration,  42.  Fairly  well  nourished.  Alimentary : 
Vomiting  bright  green  material  ;  abdomen  distended,  soft ;  no  visible 
peristalsis ;  no  tumour  visible  ;  liver  and  spleen  not  palpable.  Lungs 
normal ;  heart  normal. 

May  31,  1919  :  Vomiting  after  breast  and  after  broth.  One  test 
meal,  6"9  dr. ;  another  test  meal,  6'97  dr.  Stomach  wash-out,  two  and 
three  quarter  hours  after  feed,  contains  1  oz.  of  green,  slimy  fluid  ; 
acid  ++  ;  size  of  stomach,  2  oz.  Kectal  lavage  almost  clear,  not 
offensive. 

June  1,  1919:  Turpentine  enema  resulted  in  slight  yellow  stool; 
another  yellow  stool,  large  amount  and  undigested,  with  very  slight 
trace  of  mucus. 

June  2,  1919  :  Temperature  102°  F.  Child  vomiting  its  broth  and 
water.  Small  green  stool  passed  after  turpentine  enema,  which  did  not 
lessen  the  distension.     Subcutaneous  saline.     Child  died. 

Post-mortem  Beport  hij  Dr.  W.  P.  Hillier.  —  Abdomen  distended. 
Peritoneal  cavity  contained  6  oz.  or  8  oz.  of  yellow  fluid,  and  the 
intestines  were  loosely  matted  together  by  plastic  lymph.  Umbilicus 
soundly  healed.  The  umbilical  vein  (round  ligament)  runs  through  a 
tunnel  in  the  liver  substance.  When  the  liver  is  cut  into,  the  part  of 
the  vein  within  the  liver  is  found  to  be  greatly  enlarged  and  to  have  thick 
walls  so  that  it  measures  about  i  in.  in  diameter.     The  lumen,  however, 
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is  almost  obliterated,  but  some  greenish  pus  is  exuded  from  it.  Gram- 
bacillus  obtained  from  pus.  All  the  organs  in  the  thorax  were  healthy, 
as  were  also  the  kidneys,  stomach  and  intestines.  The  hepatic  flexure 
of  the  large  intestine  was  situated  however  beneath  the  neck  of  the  gall- 
bladder, the  ascending  colon  lay  close  along  the  right  side  of  the  spinal 
column,  the  caecum  was  situated  over  the  right  ilio-sacral  articulation, 
and  the  appendix  lay  across  the  fifth  lumbar  vertebra.  The  spleen  was 
rather  firmer  in  consistence  than  usual.  The  adrenals  were  rather 
large  and  the  right  one  of  reddish  hue. 

DISCUSSION. 

Dr.  Pritchard  :  Have  other  members  of  this  Section  noticed  any 
difference  in  the  forms  which  so-called  infantile  scurvy  takes  under  different 
regimes  of  feeding  ?  I  have  noticed  that  children  who  are  fed  on  boiled 
milk  are  more  liable  to  simple  haemorrhage  conditions,  whereas  those  fed  on 
patent  foods,  containing  a  large  excess  of  starch  with  probable  absence  of 
antineuritic  vitamines,  develop  more  the  pseudo-paretic  type  with  oedema, 
such  as  one  sees  in  beri-beri  and  pellagra.  I  cannot  help  thinking  that, 
now  these  accessory  factors  of  food  are  lieing  studied,  we  shall  find  clinical 
distinctions  between  the  different  forms.  We  may  find  mixed  forms,  also  forms 
in  which  one  or  other  kind  predominates.  This  child  was  fed  on  milk,  and 
had  no  antiscorbutic  vitamine,  as  far  as  I  know.  There  was  an  extraordinary 
condition  of  haemorrhage,  superficial  and  deep.  The  specimen  was  brought 
because  the  degree  of  haemorrhage  into  the  suprarenals  and  kidneys  seems  to 
me  remarkable. 

Mr.  W.  T.  HiLLlER :  In  the  first  case,  that  of  purpura,  the  only  blood 
film  obtained,  during  life,  was  a  very  poor  one.  One  can  only  say  that 
there  was  a  great  excess  of  leucocjiies  —  no  less  than  300,000  per  cubic 
millimetre.  With  regard  to  the  case  of  liver  abscess,  the  organism  which  I 
have  obtained  from  the  pus  is  a  Gram-negative  bacillus  propably  of  the  Bacillus 
colt  gi'oup.  The  round  ligament  before  it  reaches  the  liver  is  solid,  but 
within  the  liver  it  is  much  enlarged,  and  has  a  thick  wall  and  lining,  witli  a 
definite  lumen  from  which  pus  escapes. 

Dr.  Langmp:ad  :  With  regard  to  the  first  specimen,  it  would  be  well  it 
we  could  have  a  histological  section  made  of  the  kidney.  Its  appearance 
is  that  of  the  kidney  of  acute  lympliatic  leukaemia.  Histological  examination 
would  prove  it  absolutely,  and  it  would  show  tliat  the  kidney  was  not  only 
haemorrhagic,  but  engorged  with  lymphocytes. 
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Specimens  from  Case  of  Aplastic  Anaemia. 
By  J.  PoETER  Parkinson,  M.D. 

The  section  of  the  right  kidney  showed  increase  of  the  cells  in 
the  glomeruli  :  the  epithelium  of  the  convoluted  tubules  and  ascending 
loop  of  Henle  is  swollen,  degenerated,  and  in  many  places  desqua- 
mated. The  lumen  of  the  tubules  is  filled  with  desquamated  epithelial 
cells  and  granular  debris.  There  is  dilatation  of  the  ascending  loop 
of  Henle  and  of  the  collecting  tubules.  This  suggests  chronic  paren- 
chymatous nephritis.  The  spleen  was  small  and  tough,  with  thickening 
of  the  fibrous  capsule  and  increase  of  the  reticulum.  There  is  also 
increase  of  the  fixed  tissue  cells  with  reduction  in  the  number  of 
lymphocytes  and  complete  disappearance  of  the  Malpighian  bodies. 

For  the  above  I  am  indebted  to  Dr.  Sanguinetti's  report.  The 
complete  absence  of  albuminuria  is  interesting  in  connexion  with  the 
above  changes  in  the  kidney. 

It  seems  probable  that  the  poison  of  scarlet  fever  was  responsible 
for  the  nephritis  as  well  as  for  the  loss  of  function  of  the  red  bone 
marrow. 

The  right  kidney  was  large  and  very  pale,  the  left  kidney  looked 
normal.  A  piece  was  removed  from  the  right  kidney,  and  after 
hardening  sections  were  prepared  from  it.  The  section  shows  an 
increased  cellularity  of  the  glomeruli  in  which  a  few  leucocytes  are 
seen. 
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Case    of    Thoracic    Actinomycosis.' 

By  V.  Z.  Cope,  F.E.C.S. 

N.  T.,  FEMALE,  aged  13,  said  to  have  had  pneumonia  in  October, 
1918.  She  first  attended  St.  uNIary's  Hospital  in  November  following. 
At  that  time  the  right  front  of  the  thorax  bulged  forward  from  the 
second  to  fourth  ribs.  There  was  a  discharging  sinus  outside  the  right 
nipple,  and  a  fluctuating  area  near  the  sternum.  The  right  front  of  the 
chest  was  dull  on  percussion  over  the  involved  area.  X-rays  show 
dense  shadow  over  the  right  lung  base.  Present  condition:  Several 
partially  healed  sinuses  ;  dullness  much  the  same.  An  actinomycotic 
granule  was  obtained  from  the  discharge  and  showed  Gram-positive 
filaments  branching  in  a  dichotomous  manner  and  arranged  radially. 
Treatment  by  potassium  iodide  has  led  to  some  improvement.  {See 
skiagram  on  p.  2.) 

DISCUSSION. 

Mr.  Kellock  :  I  have  seen  several  cases  of  streptotbvix  infection  of  the 
thoracic  wall  and  have  always  thought  the  primary  seat  of  the  disease  was 
in  the  lung,  there  is  always,  as  in  this  case,  a  history  of  some  previous  lung 
trouble,  such  as  bronchitis  or  pneumonia,  and  one  knows  what  a  disposition  the 
streptothrix  organism  has  to  produce  adhesions  and  wander  out  from  the  organ 
primarily  affected.  I  do  not  think  it  is  the  base  of  the  lung  that  is  always  the 
affected  part,  for  I  have  seen  the  thoracic  wall  infected  as  high  upas  tlie second 
intercostal  space :  this  disposition  to  leave  the  original  seat  and  invade  sur- 
rounding tissues  is  often  seen  in  the  case  of  infection  of  the  submaxillary  or 
parotid  salivary  glands ;  these,  I  think,  are  infected  from  tlie  mouth  by  way  of 
their  ducts,  the  affection  of  the  gland  itself  may  he  slight,  but  the  invasion 
of  the  tissues  of  the  face  or  neck  often  extensive.     When  affecting  the  chest 

'  At  a  meeting  of  tlie  Section,  held  April  11,  1919. 
AU — () 


Cope  :    Case  of  Thoracic  Actinomycosis 


Thoracic  actinomycosis. 
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wall  the  condition  is  often  supposed  to  he  tuberculous  and  treated  as  such,  but 
I  agree  that  a  tuberculous  infection  of  the  chest  wall  is  very  rarely  seen 
dependent  on  pulmonary  disease.  As  to  the  possibihty  of  a  thoracic  wall 
infection  being  consequent  on  disease  in  the  abdomen,  liver,  or  appendix,  this 
is  not  likely  to  be  the  case.  When  the  appendix  and  liver  are  both  affected  it  is 
•more  likely  to  be  a  simultaneous  infection  rather  than  a  consequent  one,  for  I  have 
seen  a  case  in  which  the  appendix,  the  liver,  and  the  pancreas  were  all  affected, 
which  seems  to  point  to  an  infection  from  the  intestinal  tract  of  all  three. 
With  regard  to  treatment,  of  course  iodide  of  potassium  in  very  large  doses  has 
always  been  regarded  as  the  routine  drug,  but  it  is  disappointing  as  regards 
a  cure  ;  it  has  always  seemed  to  me  to  have  more  effect  in  pure  cases,  and  to  l)e 
of  comparatively  little  use  when,  as  is  so  often  the  case,  a  secondary  septic 
infection  has  been  added.  It  is  right  to  scrape  or  cut  away  the  diseased  parts 
when  possible,  but  this  is  not  often  the  case,  and  then  we  have  to  rely  on 
constitutional  treatment.  I  think  I  have  obtained  the  best  results  from 
salvarsan ;  in  one  case  of  extensive  infection  of  the  anterior  mediastinum 
which  had  involved  the  sternum  and  the  thoracic  and  abdominal  walls  it  did 
very  great  good,  the  disease  was  distinctly  arrested,  and  the  patient's  general 
condition  very  much  improved.  I  should  recommend  Mr.  Cope  to  give  it 
a  trial  in  his  case,  for  I  do  not  think  any  surgical  interference  here  would 
be  of  any  benefit. 

Dr.  F.  Parkes  Weber  :  Have  any  good  results  been  obtained  by  X-ray 
treatment  (in  combination  with  the  use  of  potassium  iodide  internally)  in  cases 
of  thoracic  actinomycosis  ?  Mr.  KeUock's  remarks  on  his  favourable  results 
from  the  use  of  salvarsan  in  cases  of  actinomycosis  with  septic  counter-infec- 
tions are  extremely  important.  In  septic  conditions  and  in  cases  of  septicaemia 
intravenous  injections  of  salvarsan,  when  tried,  have  mostly  not  given  good 
results.  Salvarsan  has  been  employed  in  cases  of  puerperal  fever,  for  instance, 
without,  I  believe,  doing  the  patient  any  good.  In  tuberculous  cases  trials  of 
salvarsan  treatment  have  proved  most  disappointing. 

Mr.  Cope  (in  reply)  :  Benefit  from  exposure  to  X-rays  has  resulted  in  some 
cases,  but  the  effect  is  very  uncertain,  and  that  treatment  has  not  been  tried 
in  this  case. 


Sarcoma  of  Scapula  treated  by  Radium. 

By  T.  H.  Kellock,  M.C,  F.R.C.S. 

The    patient,   a  carman  by  occupation,  aged  4G,  was  admitted  to 

the  Middlesex  Hospital  on  January  8,  1917.    About  eleven  months  [)re- 

viously  he  had  been  kicked  by  a  horse  on  the  right  shoulder ;  a  bruise 

appeared,  but  this  soon  got  well.     About  seven  weeks  before  admission 
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he  noticed  that  the  right  shoulder  was  swollen,  but  there  was  very^little 
pain.  The  swelling  gradually  increased  in  size  until,  on  admission,  it 
had  assumed  the  dimensions  shown  in  the  photographs.  The  tumour 
was  very  hard  and  fixed,  and  extended  some  little  distance  down  the 
arm ;  there  were  several  very  large  veins  in  the  skin  covering  it.  The 
movements  of  the  arm  and  shoulder  were  much  restricted,  but  not 
painful. 

On  January  12,  1917,  337'3  mgm.  of  radium  were  inserted  into  the 
tumour,  and  a  small  piece  removed  for  microscopic  examination.     The 


Fig.  1. 

Taken  before  treatment  (the  parts  had  been  painted  with  iodine  previous  to 
the  insertion  of  the  radium  tubes). 


report  made  on  this  was  "  round-celled  sarcoma  "  (a  section  was  shown). 
A  httle  sloughing  occurred  where  the  strongest  tube  of  radium  (90 
mgm.)  had  been  inserted. 

On  February  9,  1917,  the  tumour  had  distinctly  diminished  in  size. 
On  this  date  the  radium  treatment  was  repeated,  322'3  mgm.  of  radium 
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being   inserted    for  eighteen    hours.      After   this  the  tumour  steadily- 
decreased  in  size  and  eventually  disappeared. 

It  is  now  over  two  years  since  the  treatment  was  carried  out,  and 
it  will  be  seen  that  there  is  no  recurrence ;  all  that  is  to  be  seen  now 
is  some  irregularity  of  the  spine  of  the  scapula  and  the  scars  where 
the  radium  tubes  were  inserted.  The  movements  of  the  arm  and 
shoulder  are  free,  and  the  patient  has  been  at  active  work  ever  since 
his  discharge  from  the  hospital  on  February  19,  1917. 


Fig.  2. 

Taken  before  treatment  (the  parts  had  been  painted  with  iodine  previous  to 
the  insertion  of  the  radium  tubes). 


DISCUSSION. 


Dr.  F.  Parkes  Weber  :  In  Mr.  Kellock's  experience  are  the  tumours  in 
which  the  cells  are  most  "  lymphoid  "  in  character  (that  is  to  say,  most  nearly 
resemble  so-called  "  lymphocytomata "  and  leukaemic  nodules)  those  which 
have  yielded  the  best  results  under  radium  treatment  ?  It  is  notorious  that 
excellent    results    have    occasionally  heen    obtained    by   X-ray  treatment    in 
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mediastinal    new-growths    (presumably  sarcomatous    or    lymphosarcomatous 
in  nature).^ 

Mr.  Kellock  (in  reply)  :  It  is  certainly  my  experience  that  the  growths  of 
which  the  cells  are  of  the  lymphoid  type  are  the  most  amenable  to  treatment 
by  radium. 


Fig.  3. 
Skiagram  taken  before  treatment. 


'  Some  may,  however,  have  in  reality  been  leuksemic  in  nature — of  Sternberg's  "  leuco- 
sarcomatosis  "  group. 
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Fig.  4. 
Taken  two  years  after  treatment. 
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Fig.  5. 
Taken  two  years  after  treatment. 
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Fig.  6. 
Skiagram  taken  two  years  after  treatment. 
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A   Model   to    demonstrate  the  Methods  carried  out  in  the 
Mobilization   Treatment  of  Knee-joints. 

By  J.  Everidge,  O.B.E.,  F.R.C.S. 

{A) — This  shows  the  arrangement  for  those  cases  which  are  running 
an  aseptic  course  after  operation.  It  demonstrates  a  method  whereby  an 
increasing  range  oi  passive  movement  can  be  obtained,  and  is  essentially 
for  the  prevention  of  the  formation  of  adhesions.  This  method  keeps 
the  daily  range  of  movement  absolutely  under  control  and  eliminates 
the  risk  of  the   tearing  apart  of    structures,    sutured  at   the    primary 


Fig.   1. 

Private  M.,  fourteen  days  after  a  piece  of  shell  was  removed  from  the  knee- 
joint.  The  joint  at  operation  was  opened,  washed  out,  and  closed.  This  patient 
walked  well  three  weeks  after  the  receipt  of  injury. 
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"  toilet "  operation.  When  firm  union  of  these  structures  has  occurred, 
active  movement  can  easily  be  arranged  for  on  this  apparatus. 

Note. — The  illustration  of  the  apparatus  is  not  here  reproduced  ; 
it  may  be  seen  on  reference  to  the  British  Medical  Journal,  1918,  ii, 
p.  183. 

Figs.  1,  2,  3  are  illustrations  of  cases  taken  from  a  series  of  over 
a  hundred  treated  bv  this  method. 


Fig.  2. 
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Fig.  3. 

Penetrating  knee  cases. 

Condition  two  and  a  half  months  after  injury. 
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(B) — The  arrangement  used  in  connexion  with  the  mobihzation 
treatment  of  suppurating  knee-joints.  The  Hmb  is  placed  on  the  hinged 
back-spHnt  with  footpiece  (a  modified  Mclntyre).  This  sphnt  is 
partially  counterpoised,  and  is  fitted  with  running-wheels  beneath  the 


Fig.  4.1 


Fig.  5. 

Active  movement"  splint.     It  can  be  made  rigid  by  fixation  of  the  adjuster 
below  the  knee.     Note  the  adjustable  footpiece  supported  by  elastic  springs. 


1  Figs.  4-9  (pp.  12-15)  are  reproduced  by  permission  of  Messrs.  John  Wright. 
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footpiece  (figs.  4-6).  In  this  way  active  movements  are  carried  out 
with  optimutn  ease,  and  the  patient's  feeble  strength  is  not  wasted  in 
the  purposeless  effort  of  raising  the  leg  from  the  bed,  since  the  force  of 
gravity  is  neutralized  by  the  counterpoising  system.  Active  contraction 
of  the  leg  muscles  is  arranged  for ;  the  hinged  footpiece,  held  up  by 
elastic  supports,  making  this  easy.  Figs.  7,  a,  h,  p.  14,  illustrate  a  case 
treated  in  this  way.  For  further  details  as  to  this  method  refer  to  the 
British  Journal  of  Surgery,  April.  1919,  pp.  566-78. 


Diagram  of  apparatus.  The  splint  supporting  the  leg  is  partially  counter- 
poised by  the  conical  sand  reservoirs  A  and  B.  The  shape  of  the  reservoirs 
enables  an  easy  adjustment  of  the  weight  of  sand,  for,  by  means  of  a  tube  of 
outlet  controlled  by  a  tap  in  each,  sand  can  be  allowed  to  flow  from  one  to  the 
other.  C  is  not  a  counterweight  ;  it  is  a  fixture,  and  acts  as  a  cistern  for  the 
supply  of  any  additional  sand  necessary  to  A,  or  through  A  to  B.  D  is  for 
waste  sand  {excess  from  B). 


14         Everidge :    Mobilization  Treatment  of  Knee-joints 


':^^ 

i^ 

^  . '" "  ''''^' 

.iGSHH 

K 

am — ■ — 

i^ 

Ip 

'S^^'  •■■ 

Fig.  7a. 


Fig.  76. 
Demonstrating  the  apparatus  in  use. 
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Fig.  S. 
Case  14,  one  month  after  shell  wound  of  the  knee  which  produced  a  septic  arthritis. 


Fig.  9. 


The  same  case,  showing  that  at  this  time  a  complete  range  of  movement  was  possible. 
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Case    of   Acute    Suppurative    Arthritis    of   the    Right    Knee 
treated  by  the  Method  described  in  preceding  paper. 

By  J.  EvEEiDGE,  O.B.E.,  F.E.C.S. 

Private  F.  J.  Shell  wound  of  right  knee  on  October  25,  1918. 
Piece  of  shell  lodged  in  joint.  External  condyle  of  femur  badly 
fractured.  At  operation,  part  of  the  condyle  lying  loose  was  removed. 
The  internal  semilunar  cartilage  was  also  removed.  The  joint  was 
closed  partly  by  suturing  of  the  synovial  membrane,  partly  by  a  muscle 
flap.  Staphylococcal  suppuration  followed.  The  pathologist's  report 
on  the  fluid  removed  from  the  joint  was  :  Pus  cells  too  numerous  to 
count  ;  cocci  in  every  field  ;  culture — staphylococci.  The  joint  was 
at  once  opened  up  and  active  movements  were  commenced. 

For  ten  days  the  temperature  ranged  at  about  102^  F.  nightly,  and 
the  pulse  100  to  110.  By  the  tenth  day  the  joint  discharge,  which  had 
been  thick  and  yellow,  was  becoming  clearer  and  resembling  normal 
synovia.  The  pathological  report  on  this  fluid  was  :  In  fifty  fields — 
polymorphs,  44  ;  lymphocytes,  27  ;  cocci,  3. 

Progress  from  the  tenth  to  sixteenth  day  was  good,  and  the  joint 
was  obviously  settling.  During  the  following  week  a  collection  of  pus 
in  the  popliteal  space  called  for  incision  and  drainage.  Movements 
were  carried  on  continuously. 

The  patient  commenced  walking  in  two  and  a  half  months  from 
the  date  of  his  original  wound.  Now,  five  months  after  the  original 
injury,  all  the  wounds  are  soundly  healed,  he  is  able  to  flex  his  knee 
through  a  range  of  60^,  and  walks  well,  being  able  to  go  daily  from 
Kensal  Rise  to  Fleet  Street,  in  pursuit  of  his  civil  occupation. 

Twenty-three  cases  of  suppurative  arthritis  of  the  knee  have  been 
treated  in  this  way,  and  eleven  of  these  have  good  mobile  knee-joints. 
Amputation  was  carried  out  in  one  case  in  the  series. 
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Case  of  Lymphadenoma  :    Arsenical  Pigmentation.' 
By  Eliz.  O'Flyxn. 

Patient,  a  boy,  aged  10. 

Past  history  :  Attended  Tite  Street  Hospital  in  1916  for  enlarged 
glands  of  neck.  Admitted  to  the  same  hospital  1917.  The  glands 
were  thought  to  be  tuberculous — until  an  operation  was  performed  and 
one  of  the  glands  microscoped.  The  changes  in  the  gland  consisted  of 
an  increase  of  fibrous  stroma,  diminution  of  lymphoid  tissue  and 
presence  of  large  lymphadenoma  cells.  The  only  other  illnesses  from 
which  he  had  suffered  were  herpes  zoster  and  chicken-pox.  During  his 
stay  in  hospital  arsenic  was  administered  by  the  mouth  (Fowler's 
solution),  in  gradually  increasing  doses,  from  6  minims  to  30  minims 
daily.  He  became  intolerant  to  arsenic  ;  this  was  shown  by  gastric 
symptoms — i.e.,  nausea.  Smaller  doses  were  again  tried  and  were 
tolerated.  Total  arsenic  in  three  weeks,  5^  dr.  Pigmentation  was 
noticed  at  the  end  of  patient's  stay  in  hospital.  The  old  herpetic  spots, 
however,  remained  unpigmented.  In  addition  to  arsenic  the  patient 
was  treated  by  X-ray  exposures  and  intramine.  A  slight  temporary 
improvement  ensued. 

Subsequent  history :  The  patient  was  admitted  to  St.  Georges 
Hospital  in  February,  1919,  with  pneumonia.  He  was  extremely  ill 
for  one  week.  The  crisis  occurred  on  the  eighth  day,  and  he  then 
made  an  uninterrupted  recovery.  During  this  period  no  alteration  took 
place  in  the  glands.    For  about  three  to  four  weeks  after  the  pneumonia 

'  At  a  meeting  of  the  Section,  held  May  9,  1918. 
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there  seemed  to  be  some  diminution  in  the  size  of  the  neck ;  measure- 
ments varying  between  39^  and  40^  centimetres.  There  has  been 
sHght  pyrexia  varying  between  99^  and  100^  F.  The  treatment 
has  since  consisted  of  the  internal  administration  of  phosphorus  and 
benzene,  and  at  present  he  is  receiving  intravenous  injections  of  arsenic 
(novarsenobillon).  Blood  count :  Reds,  4,704,000  per  cubic  millimetre  ; 
whites,  9,440,000  per  cubic  millimetre ;  haemoglobin,  65  per  cent. ; 
polymorphs,  57  per  cent. ;  lymphocytes,  36  per  cent. ;  mononuclears, 
6  per  cent. ;  eosinophils,  1  per  cent.  The  general  condition  of  the 
patient  is  better.     Arsenical  pigmentation  as  on  admission. 

The  President  :  Dr.  Parkes  Weber  made  a  collection  of  cases  suggesting 
that  pneumonia  was  prone  to  occur  in  persons  taking  arsenic  but  that  such 
cases  of  pneumonia  ran  a  favourable  course.  I  am  inclined  to  think  that  the 
evidence  of  acute  pneumonia,  when  it  occurs,  may  be  connected  with  the 
presence  of  lymphadenomatous  glands  at  the  roots  of  the  lungs,  apart  from  the 
use  of  arsenic.  The  improvement  in  the  condition  of  the  lymphadenomatous 
manifestations  thought  to  occur  in  this  case  raises  the  question  of  the  curative 
effect  sometimes  exerted  by  one  disease  on  another  ;  for  example,  the  beneficial 
effect  of  erysipelas  on  carcinoma  of  the  mamma  and  the  effect  of  Coley's  fluid, 
composed  of  the  mixed  toxins  of  streptococci  and  Bacillus  prodigiosus,  on 
sarcoma.  Dr.  Harry  Camphell  ^  has  recorded  a  case  of  malignant  disease 
of  the  liver  in  which  intercurrent  influenza  was  followed  by  apparent  dis- 
appearance of  the  hepatic  disease,  but  eighteen  months  later  the  signs  of 
malignant  disease  of  the  liver  returned  and  the  patient  died.  The  asso- 
ciation of  abdominal  pigmentation  with  leucodermia,  possibly  due  to  herpes 
zoster,  in  Dr.  O'Flynn's  case,  at  first  sight,  might  suggest  that  the  pigmentation 
and  the  herpes  were  both  due  to  the  arsenic,  as  was  abundantly  demonstrated 
during  the  epidemic  outbreak  of  arsenical  poisoning  occurring  among  beer 
drinkers  in  the  North  of  England  and  the  Midlands  in  1900.  In  his  account 
of  this  outbreak.  Dr.  Reynolds,^  who  was  first  led  to  suspect  its  arsenical 
origin  by  the  occurrence  of  herpes  zoster,  found  that  the  pigmentation  often 
showed  well  marked  lighter  spots  like  rain  drops.  In  the  present  instance  the 
history  given  by  the  boy's  mother  is  very  vague,  but  it  appears  probable  that 
if  he  had  heipes  it  was  before  the  course  of  arsenic. 


'  Campbell,  H.,  Brit.  Med.  Journ.,  1898,  i,  p.  112i. 

-  Reynolds,  E.  S.,  Med.-Chir.  Trans.,  1901,  Ixxxiv,  p.  409. 
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Case  of  Tuberculous  Lymphangitis  following  Injury  to  a 
Tuberculous  Wart  of  Long  Standing  ;  Complete  Excision 
in  continuity  of  Primary  Focus.  Infected  Vessels  and 
Glands. 

By  W.  Sampson  Handley,  M.S. 

E.  M.,  AGED  47,  a  piano  maker,  for  many  years  had  had  two  small 
warts  on  the  knuckle  of  the  left  index  finger.  A  sister  had  died  of 
tuberculosis.  In  April,  1916,  he  accidentally  cut  one  of  the  warts  with 
a  saw.  Slight  inflammation  followed  and  a  few  weeks  later  he  noticed 
a  small  firm  swelling  under  the  skin,  situated  on  the  dorsal  aspect  of 
the  lower  end  of  the  radius.  In  January,  1917,  he  attended  Dr. 
Pringle's  out-patient  clinic.  Tuberculosis  of  the  skin  was  diagnosed 
and  he  received  X-ray  treatment,  but  further  swellings  appeared  up  the 
arm  and  Dr.  Pringle  advised  surgical  treatment.  He  was  admitted 
under  my  care  on  April  20,  1917. 

State  on  admission  :  A  patch  of  dry  warty  lupus,  not  ulcerated, 
and  about  an  inch  in  diameter,  was  present  on  the  knuckle  of  the  left 
index.  In  a  line  between  this  lesion  and  the  axilla  were  numerous 
nodular  swellings  {see  figure).  On  the  flexor  surface  of  the  forearm 
were  several  small  subcutaneous  nodules,  covered  by  normal  skin  to 
which  they  were  not  adherent.  At  the  junction  of  the  middle  and 
upper  thirds  of  the  forearm  was  a  larger  fluctuant  swelling,  ^  in.  in 
diameter,  covered  by  adherent,  reddened  and  thinned  skin.  Just  above 
the  elbow,  in  the  situation  of  the  bicipital  gland  was  another  swelling, 
also  softening.  Several  small  nodules  were  present  along  the  inner 
side  of  the  upper  arm,  connected  by  vague  cord-like  subcutaneous 
thickenings.  The  whole  formed  a  chain  of  nodules  from  the  primary 
lesion  to  the  axillary  glands,  which  were  much  enlarged,  hard  and  not 
tender. 

Operation,  April  26,  1917  :  An  incision  was  made  in  the  axilla  and 
the  enlarged  glands  were  dissected  out  without  division  of  the  trunks 
reaching  them  from  below.  The  incision  was  then  prolonged  down- 
wards along  the  whole  length  of  the  arm  to  the  primary  lesion, 
bifurcating  where  necessary  to  encircle  the  larger  nodules  and  the 
patch  of  lupus.     The  nodules,  the  connecting  lymphatic  channels  and 
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Tuberculous  lymphangitis  following  injury  to  a  tuberculous 
wart  of  long  standing. 
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the  primary  focus  were  then  dissected  out  in  one  strip  continuous  above 
with  the  axillary  glands.  Included  in  the  strip  were  the  infected 
areas  of  adherent  skin  over  the  larger  nodules.  The  wound,  which 
measured  22  in.  was  then  sutured.  It  healed  by  primary  union. 
The  patient  returned  to  work  as  a  munitioner. 

On  June  2,  1917,  he  was  re-admitted  with  a  small  abscess  over 
the  middle  of  the  biceps  on  the  inner  side  of  the  arm.  It  was 
completely  excised  together  with  the  infected  skin  over  it.  The 
wound  healed  by  first  intention,  and  he  left  the  hospital  on  June  11. 

In  April,  1918,  he  noticed  a  warty  growth  at  the  side  of  the 
original  lesion.  He  was  treated  by  ointments  but  the  condition  grew 
worse.  He  continued  at  work,  but  the  warty  patch  spread,  and  in 
April,  1919,  he  came  again  to  see  me.  He  had  a  patch  of  dry  warty 
lupus,  2  in.  in  diameter,  at  the  site  of  the  original  lesion.  One  or  two 
subcutaneous  nodules  not  adherent  to  the  skin,  could  be  felt  on  the  front 
of  the  forearm.  The  lupoid  patch  was  excised  and  the  area  grafted 
from  the  thigh.  The  nodules  in  the  forearm  were  excised.  His  general 
health  has  continued  excellent  throughout. 

On  section  the  recurrent  lupoid  patch  presented  warty  hypertrophy 
of  the  skin,  with  a  tendency  to  downgrowth  of  the  epithelial  cell 
columns.  The  papillary  region  and  the  superficial  layer  of  the  dermis 
presented  diffuse  round-celled  infiltration  and  numerous  dilated  lymphatic 
and  blood-vessels  were  seen.  The  lymphatic  vessels  in  places  showed 
partial  obliteration  of  the  lumen  by  proliferation  of  the  endothelium. 
A  few  typical  giant-cell  systems  were  present. 
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Urticaria     Pigmentosa.^ 

By  J.  L.  Bunch,  M.D.  ' 

The  patient,  a  boy,  aged  G,  has  numerous  brownish  patches  on  the 
trunk,  Hmbs  and  neck.  Some  are  as  large  as  a  two-shilHng  piece,  but 
the  majority  are  smaller.  The  patches  extend  on  to  the  neck,  as  far  as 
the  angle  of  the  jaw,  but  the  face  is  quite  free.  The  lesions  are  not 
raised,  unless  they  are  irritated,  when  they  come  up  as  wheals,  and 
well-marked  factitious  urticaria  is  present  on  any  part  of  the  skin. 
The  patches  appeared  shortly  after  birth. 

DISCUSSION. 

The  President  :  There  can  be  little  doubt  about  the  diagnosis,  and 
Dr.  Bunch  need  hardly  have  a  Wassevmann  reaction  done.  As  a  rule,  the 
pigmentation  is  not  as  heavy  as  it  is  in  this  case,  but  if  Dr.  Bunch  will  look  up 
the  record  of  a  case  from  Charing  Cross  Hospital  which  I  publislied,  whicli 
was  worked  out  by  my  then  clinical  assistant,  Dr.  Brongersma,  of  tlie  Hague, 
he  will  find  that  that  case  was  spotted,  with  contrast  of  colour  almost  like 
a  leopard.'  Sometimes  the  pigmentation  in  these  cases  in  very  extensive. 
In  the  number  of  the  Journal  of  Dermatologi/  referred  to,  there  are  illustrations 
of  this,  also  from  the  same  patient  in  the  New  Sydenham  Society's  Atlas. ^ 
This  was  also  one  of  those  more  unusual  cases  which  commence  at  about  the 
age  of  17  or  18.  Most  of  the  cases  commence  earlier  than  that,  but  there  is 
an  interesting  group  in  which  the  commencement  occurs  at  from  17  to  22  years 
of  age.  Can  Dr.  Adamson  tell  us  of  any  recent  advances  on  the  a-tiology,  or 
does  tlie  matter  remain  in  this  respect  as  Dr.  Sangster,  with  Mr.  Nettleship, 
described  it  years  ago  ? 

'  At  a  meeting  of  the  Sectiou,  held  October  17,  1918. 
■Brit.  Journ.  Derm.,  1899,  xi,  p.  179. 
^  Neto  "Sijd.  Soc.  Atlas,  Fasciculus  viii. 
N— 2 
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Epithelioma     of     Face. 

By  J.  L.  Bunch,  M.D. 

The  man,  aged  85,  has  a  tumour  about  2  in.  long  by  1  in  wide  on 
the  nose  below  the  left  orbit.  It  very  closelv  approaches  the  eve. 
It  has  been  present  twelve  months  and  has  increased  in  size  since  he 
was  injured  m  a  carriage  accident  six  months  ago.  It  is  shohtlv 
ulcerating;  no  glands  can  be  felt.  He  has  been  X-raved  witlout 
benefit,  and  the  question  of  operation  now  arises;  or  possibly  the  use 
ot  radium  or  diathermy. 

DISCUSSION. 

^  Dr.  H.  G.  Adamson  :  I  should  hesitate  about  doing  anything  to  it 
X-ray  treatment  of  large  epitheliomata  of  the  skin  may  be  dangerous 
It  IS  seldom  one  can  destroy  the  disease  completely.  Anything  short  of 
complete  destruction  only  leads  to  more  active  gi-owth.  If  X-rays  were  used 
m  this  case  massive  doses  should  be  given,  either  six  pastille  doses  of  unfiltered 
rays  at  one  sittmg,  or  two  to  three  pastille  doses  measured  through  3  mm  of 
aiumimum  and  repeated  weekly  for  three  weeks.  With  these  massive  doses 
there  are  hkely  to  be  symptoms  from  absorption  of  the  destroyed  tissues 
which  can  be  avoided  by  scraping  away  the  growth  before  applying 'the  X-rays' 
Diathermy  might  be  used  in  this  case.  Dr.  Cumberbatch  has  described  this 
method  and  its  results  in  malignant  growths  at  a  recent  meeting  of  the  Section 
of  Electro-Therapeutics.' 

Dr  Graham  Little  :  I  strongly  urge  the  trial  of  radium  in  this  case  for 
even  if  the  ulcer  be  not  cm-ed  by  its  application  it  will  probably  at  least  heal 
over  and  so  promote  the  comfort  of  the  patient.  I  have  recentlv  had  an 
instance  of  the  value  of  radium  in  just  such  a  case  as  this.  It  was  a  lar^e 
rodent,  involving  the  eyelid  and  cheek,  in  which  remarkable  improvement  was 
maintained  with  radium.  This  was  applied  at  the  Radium  Institute,  the 
dosage  being,  I  believe,  80  mgr.,  unscreened,  for  periods  of  one  and  a  half  hours 
at  a  sitting,  repeated  about  every  sis  weeks. 

Dr.  ,1.  H.  Stowees  :  I  have  had  two  cases,  perhaps  not  so  advanced  as 
this,  under  my  observation  during  the  last  eighteen  months  and  in  each  of 
them  radium  has  produced  really  satisfactory  results.  I  sent  them  to  the 
Radmm  Institute,  where  Dr.  Lynham  took  charge  of  them  and  directed  the 
treatment.  Having  regard  to  the  patient's  age,  and  the  extent  of  the  disease 
I  consider  treatment  by  radium  is  the  most  suitable  in  this  case. 

'  Proccediiigs,  1918,  xi  (Sect.  Electio-Therap.),  p.  29.     . 
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The  President  :  Recently  I  saw,  in  private,  a  case  of  large  epithelioma  of 
this  kind  though  not  in  such  a  trouljlesonie  situation  :  it  was  on  the  forehead, 
and  involved  the  scalp.  It  was  surprising  how  it  could  have  been  allowed  to 
become  so  extensive,  as  it  was  the  size  of  the  palm  of  my  hand.  I  was  then 
asked  the  question  which  is  now  being  asked  about  this  case  :  What  is  to 
be  done  ^  The  patient  was  a  gentleman  aged  78,  and  I  decided  that  it  was 
wisest  to  leave  it  alone,  as  a  complete  operation  was  unthinkable.  I  agree  with 
Dr  \damson  that  to  attempt  to  destroy  the  growth  by  means  of  the  X-ray  is 
out  of  the  question  :  in  many  cases  fungation  is  accelerated  by  the  X-ray 
treatment  \fter  massive  doses  I  have  seen  patients  suffering  from  toxaemia, 
=  f  not  from  septicaemia.  Therefore  it  is  hopeful  to  hear  from  those  with 
experience  that  they  would  give  this  patient  the  opportunity  of  radium 
treatment.  A  surgical  operation  in  this  case  would,  I  think,  determine  the 
duration  of  the  case  with  dispatch. 

Dr  Bunch  (in  reply) :  When  I  was  in  Paris,  at  the  clinic  of  a  well-known 
surgeon  there  I  examined  some  cases  of  well-marked  epithelioma  which  he 
claimed  had  been  absolutely  cured  by  .diathermy  ;  he  treated  one  or  two 
during  my  stay.  One  was  far  back  in  tne  throat,  and  he  said  it  had  been 
septic  He  had  applied  diathermy  once  before,  and  when  I  saw  the  case  there 
WIS  little  more  than  a  scar.  He  treated  the  patient  again  while  I  was  there, 
and  promised  a  cure.  It  was  in  the  mucous  membrane,  and  so  I  believe  a 
surgeon  would  have  been  sliy  of  tackling  it.  I  shall  have  this  patient  treated 
by  diathermy. 


Guttate  Morphoea. 

By  S.  E.  DoEE,  M.D. 

This  woman,  aged  61,  I  saw  for  the  first  time  yesterday,  and 
diagnosed  the  condition  as  the  guttate  type  of  morphcsa,  so-called 
"  white-spot  disease."  I  showed  a  case  here  some  time  ago,  which  was 
also  seen  by  Dr.  Bunch,  who  has  shown  similar  cases,  and  who  agreed 
with  the  conclusions  arrived  at.  I  thought  in  regard  to  that  case  one 
could  recogni/e  three  stages— namely,  first  the  ivory  or  chalk-like 
patches,  then  a  scaly  stage,  and  thirdly,  a  stage  of  atrophy.  These 
cases  have  been  confused  with  lichen  planus  atrophicus  and  with  macular 
atrophy.  In  the  present  case  there  is  also  definite  scaling  on  the  white 
patches,  and  I  take  these  scales  to  represent  an  intermediate  scaly 
stage,  followed  by  atrophy,  which  is  also  shown  in  some  patches  on  the 
shoulders.  My  belief  in  the  diagnosis  of  guttate  morphu?a  has  been 
however  somewhat  shaken  by  Dr.  Pringle's  opinion  that  it  is  a  case  of 
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lichen  planus.  In  favoar  of  that  diagnosis  there  ,s  a  history  that  she 
has  had  some  erythematous  circinate  lesions  on  the  legs  and  thighs 
some  tnne  ago  in  fact  there  are  some  erythematous  rings,  m  a  faded 
condition,  on  the  legs  at  the  present  time.  It  is  worth  while  discussing 
whether  white-spot  disease  is,  properly,  a  morpha3a,  or  whether  it  is  a 
lichen  planus,  and  whether  some  cases  of  macular  atrophy  represent 
a  terminal  stage  of  one  or  the  other.  The  lesions  are  situated  in  the 
typical  position  for  white-spot  disease,  on  the  neck  and  shoulders 
and  the  mucous  membranes  are  not  affected.  The  condition  is  of  four 
years    duration. 

DISCUSSION. 

time,  and  I  have  pubhshed  some  cases,  which  Stelwagon  quotes  as  typical 
cases  of  white-spot  disease.  The  literature  seems  to  be  involved.  Apparently 
It  inckides  many  atrophic  diseases,  apart  from  guttate  morphoea.  Stelwaeon 
would  hmit  it  to  morphoea  guttata.  My  cases,  which  seem  to  have  been 
regarded  as  typical,  had  no  scaliness  at  any  time.  In  one,  there  was  slight 
erythema  round  recent  patches.  They  went  on  to  atrophy,  and  remained 
atrophic  the  whole  time.  I  believe  the  present  case  is  not  one  of  the  condition 
which  would  now  be  looked  upon  as  morphoea  guttata,  but  it  may  be  lichen 
planus  atrophicus.     I  suppose  sections  have  not  yet  been  cut. 

Dr.  Graham  Little:  I  believe  this  to  be  a  case  of  hchen  pknus 
atrophicus,  and  this  was  my  diagnosis  before  I  had  heard  Dr.  Pringle's 
opinion,  which  gives  me  greatly  more  assurance  in  making  it  The  case  is 
remarkably  hke  one  shown  by  Dr.  G.  W.  Sequeira,  about  which  the  same 
ditterence  of  opinion  was  expressed,  and  in  which  Dr.  Stowers  and  I  held  the 
view  that  It  was  lichen  planus.  With  regard  to  the  name  "  white-spot 
disease,"  the  American  authors,  who  are  the  chief  offenders  in  inventing  and 
using  It,  expressly  include  under  this  heading  diseases  other  than  morphcea, 
and  I  think  it  would  be  useful  to  discard  the  name,  as  tending  to  confusion. 

Dr.  H.  G.  Adamson  :  I  think  this  case  is  morphoea  guttata.  There  is  no 
evidence  of  lichen  planus  papules.  It  is  not  unusual  for  sclerodermia  to 
become  scaly  in  that  way.  One  may  often  see  scaliness  or  plugging  of  the 
follicles  at  the  central  part  of  a  patch  of  sclerodermia. 

Dr.  BOLAM  :  I  suggest  that  this  patient  may  be  the  subject  of  tubercle,  as 
her  condition  is  poor  and  she  only  weighs  6  st.  It  may  possibly  be  an  example 
of  fibroid  phthisis.  With  regard  to  the  skin  lesion,  I  think  that  the  white 
patches  are  atrophic  areas  following  on  tuberculide.  They  have  not  the  feeling 
one  is  accustomed  to  associate  with  morphoea  guttata. 
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Dr.  J.  H.  Stowers  :  Can  Dr.  Dore  and  Dr.  Adamson  wholly  exclude  lichen 
planus,  seeing  that  the  patient  has  had  circinate  patches  upon  the  extremities 
associated  with  itching  ?  This  does  not  correspond  with  the  condition  spoken 
of  as  white-spot  disease.  It  is  pi'obable  that  there  are  manifestations  of 
disturbed  nervous  function.  I  regard  this  case  as  probably  an  instance  of 
lichen  planus  atrophicus. 

The  President  :  The  diagnosis  would  be  helped  very  much  if  we  could 
get  a  complete  explanation  of  those  definite  finely  scaly  papules  on  the  back. 
We  are  familiar  with  fine  scaliness  in  morphoea ;  there  is  a  fine  scaling  in 
badly-nourished  conditions  of  the  skin,  even  stretching  may  produce  it  on  a 
thinned  epidermis.  The  patches  on  the  back  and  scapulae  of  this  patient  are 
definite  small  conical  elevations,  and  they  may  simply  be  plugged  follicles 
which  have  become  inflamed,  or  there  may  be  something  more  definitely 
inflammatory,  or  even  granulomatous,  and  I  suggest  to  Dr.  Dore  that  a 
microscopic  investigation  of  the  skin  including  a  papule  would  help  the 
diagnosis.  My  inclination  is  to  regard  this  as  an  example  of  the  "  guttate 
morphcea  "  type  rather  than  as  a  tuberculide  of  the  lichen  scrofulosorum  type, 
or  as  atrophic  lichen  planus.  Perhaps  Dr.  Dore  will  be  able  to  tell  us  more 
about  it  later. 

Dr.  Dore  (in  reply)  :  These  chalky  or  mother-of-pearl  lesions  are  to  my 
mind,  clinically  at  any  rate,  quite  characteristic.  In  the  cases  of  the  con- 
dition I  have  seen,  there  have  never  been  typical  lichen  planus  papules,  nor 
appearances  similar  to  this  in  cases  of  atrophic  lichen  planus.  I  still  therefore 
adhere  to  the  diagnosis  of  morpha»a  guttata. 


Case  of  Multiple  Idiopathic  Hcemorrhagic  Sarcoma  of  Kaposi. 
By  E.  G.  Graham  Little,  M.D. 

The  patient  is  a  young  woman,  aged  22,  the  mother  of  one  child 
who  is  now  aged  6  and  is  perfectly  well.  The  patient  comes  of  pine 
Irish  stock,  traceable  for  at  least  three  generations,  and  denies  any 
Jewish  ancestry.  The  condition  began  about  the  age  of  8  ;  the  distri- 
bution as  now  seen  seems  to  have  been  completed  in  about  a  year  from 
the  commencement  of  the  disorder,  and  to  have  remained  practically 
in  statu  quo.  There  is  some  pain  complained  of  in  the  foot,  but  no 
other  subjective  sensations  whatever,  and  she  suffered  no  inconvenience 
until  a  few  weeks  ago,  when  she  sustained  an  abrasion  of  the  patch  on 
the  dorsum  of  the  foot. 

The  disorder  consists  in  a  deep  pigmentation  the  colour  of  "  fumed 
oak,"  in  three  areas  distributed  as  follows :    There  is  a  patch  2  in.  long 
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by  1  in.  broad  over  the  dorsum  of  the  right  foot,  just  anterior  to  the 
external  malleolus :  there  is  another  and  smaller  patch  about  1\  in.  by 
1  in.  behind  and  a  little  above  the  external  malleolus.  In  these  areas 
the  pigmentation  is  a  continuous  sheet ;  the  pigmented  patch  is  scarcely 
raised  above  the  level  of  the  skin,  but  the  thickening  is  slightly  percept- 
ible when  the  patch  is  palpated  between  finger  and  thumb.  Over  the 
middle  of  the  outer  aspect  of  the  right  leg  there  is  an  area  of  about  4  in. 
by  2  in.,  consisting  partly  of  small  patches  of  pigmentation  and  a  large 
number  of  discrete  pigmented  flat  papules  about  :ir  in.  in  diameter, 
the  colour  of  the  small  papules  being  somewhat  lighter  than  the  patches. 
There  has  never  been  anv  tendencv  to  ulceration. 


.^1 


Kaposi's  idiopathic  hgemorrhagic  sarcoma.     The  ulceration  on  the  front  of  the 
lower  part  of  the  leg  is  due  to  a  biopsy. 


In  every  other  respect  the  patient  is  a  well  built  healthy  woman. 
It  is  hoped  that  it  will  be  possible  to  obtain  a  section  of  the  skin  for 
later  histological  report. 

Dr.  Pringle  has  pointed  out  to  me  how  closely  this  case  resembles 
that  of  the  patient  he  showed  here  and  reported  in  the  July  number 
of  the  Proceedings}  The  sex  of  my  patient  and  the  definitely  non- 
Jewish  ancestry  are  points  which  add  to  the  rarity  and  interest  of 
the  case. 

^Proceedings,  1918,  xi  (Sect.  Derm.),  p.  107. 
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DISCUSSION. 

Dr.  F.  Parkes  Weber  :  I  agree  with  Dr.  Little's  diagnosis.  Not  long 
ago'  I  referred  to  a  case  in  which  typical  idiopathic  multiple  hagmorrhagic 
sarcoma  (Kaposi)  seemed  to  commence  about  a  naevus,  and  if  the  disease  in 
Dr.  Little's  case  had  been  congenital,  one  would  have  regarded  it  as  a  condition 
of  vascular  na'vus.  Very  few  cases  of  the  disease  have  been  I'ecorded  in  which 
there  was  no  Hebrew  ancestry.  One  non-Hebrew  case,  in  which  the  late 
Sir  Jonathan  Hutchinson  was  interested,  died  at  Abingdon,  near  Oxford.  I 
would  like  to  emphasize  the  fact  that  the  disease  may  conmience  at  a  quite 
early  age,  and  that  it  may  prol)ably  originate  from  a  lesion  which  has  every 
appearance  of  being  a  vascular  pigmented  (congenital)  naevus.  Almost  all 
cases  of  the  disease  occur  in  Jews,  the  proportion  of  non-Hebrews  being, 
jjrobably,  not  more  than  1  per  cent. 

Mr.  H.  C.  Samuel  :  Is  the  fact  that  the  condition  did  not  appear  until  the 
patient  was  8  years  old  a  necessary  and  absolute  proof  that  it  is  not  a  naevus  ? 
Many  conditions  whicli  are  congenital  do  not  manifest  themselves  until  later 
in  life. 

Dr.  Graham  Little  (in  reply)  :  I  went  carefully  into  the  question  of  tlie 
possibility  of  preceding  lesions  in  this  case,  and  the  patient  emphatically 
confirms  the  histoi'y  I  have  given.  I  agree  with  what  Mr.  Samuel  said  as  to 
na'vus  of  late  development,  but  I  do  not  think  this  is  a  naevus. 


Case   of  Circinate  Persistent  Erythema   Multiforme. 

By  E.  G.  Graham  Little,  M.D. 

The  patient  is  a  bookstall  clerk,  aged  34.  The  eruption 'began  on 
his  legs  and  arms  in  March,  1918,  as  small  "  pimples  "  which  itched. 
He  describes  two  varieties  of  lesion,  a  patchy  amorphous  erythema  which 
itches  moderately,  and  leaves  a  slight  degree  of  pigmentation,  and  a 
ringed  lesion,  which  smarts  but  does  not  itch,  and  leaves  either  no  dis- 
coloration 01-  else  a  faint  bufif  tint,  which  finally  disappears.  A  few 
ill-formed  erythematous  patches  such  as  he  describes  are  to  be  seen, 
also  numerous  pigmented  areas  the  site  of  previous  patches,  on  the 
trunk  and  arms.  But  by  far  the  greater  part  of  the  present  eruption  is 
made  up  of  vivid  erythematous  rings  with  raised  cedematous  but  not 
vesicating  edge,  enclosing  spaces  of  the  size  of  a  shilling  to  a  five-shilling 

'  F.  Parkes  Weber,  "Three  Cases  of  So-called  Multiple  Idiopathic  Ha?morrhagic  Sarcoma," 
Brit.  Journ.  Demi.,  Lond.,  1916,  xxviii,  p.  .309  (Case  3). 
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piece,  or  the  ring"  may  be  broken  in  some  part,  thus  presenting  semi- 
circular figures  and  portions  of  circles.  The  rings  are  extremely 
numerous,  and  cover  nearly  the  whole  limb  from  the  buttock  to  the 
ankle  on  both  sides.  There  are  a  few  similar  rings  on  the  lower  part 
of  the  back  and  on  the  forearms  and  shoulders.  The  individual  rings 
enlarge  from  the  initial  papule,  the  evolution  taking  some  six  or  eight 
weeks  in  the  case  of  the  largest  rings,  such  as  those  on  the  lower  legs. 

The  man  came  to  my  department  in  August  when  I  was  aw^ay  on 
holiday,  and  my  deputy  describes  much  the  same  distribution  as  now. 
I  saw  the  patient  in  the  first  week  of  September,  when  there  was  no 
sign  of  any  skin  disorder  beyond  the  pigmentation,  which  still  persists 
on  the  trunk.  The  eruption  seems  to  have  come  out  again  quite  acutely 
a  few  days  after  his  visit  to  me.  His  health  is  otherwise  good,  and 
he  gives  a  negative  Wassermann  reaction.  The  diagnosis  in  my  opinion 
lies  between  three  alternatives,  of  which  I  provisionally  accept  the 
first :  (1)  Erythema  multiforme  perstans ;  (2)  dermatitis  herpeti- 
formis "  en  cocarde  "  ;   (3)  "  ery theme  annulaire  centrifuge  "  of  Darier. 

I  believe  I  reported  the  first  case  of  a  rare  affection  which  has  since 
been  classed  under  the  name  "  erythema  multiforme  perstans."  The 
case  which  initiated  the  discussion  of  this  type  w^as  shown  by  me  first  at 
this  section  in  1912,^  and  at  the  International  Congress  in  1913,  where 
very  varied  opinions  were  expressed  as  to  its  nature.  This  patient  was 
under  my  observation  for  several  years,  and  the  appearances  of  the 
rings,  the  persistence  of  individual  rings  for  several  weeks  or  months, 
and  the  slight  buff  pigmentation  which  is  seen  inside  the  rings  strongly 
recall  this  case.  Further  instances  of  the  same  type  have  been 
shown  here  by  Gray  (1913),  MacCormac  (1915),  and  recently  by 
Stowers  (1918).  The  presence  of  at  least  one  or  two  vesicles — though 
isolated  and  Very  different  from  the  grouped  vesicles  of  dermatitis 
herpetiformis — and  my  experience  of  a  case  which  I  showed  here  as  a 
possible  "  erytheme  annulaire  centrifuge,"  which  subsequently  proved  to 
be  an  unmistakable  dermatitis  herpetiformis,  make  the  diagnosis  of 
dermatitis  herpetiformis  possible.  This  however  is  largely  discounted 
by  the  moderate  degree  of  itching.  Finally  the  centrifugal  spread,  the 
commencement  of  the  ring  with  a  rose  spot,  the  comparative  absence  of 
itching,  the  distribution  of  maximal  intensity  on  the  buttocks  and 
thighs,  suggest  the  type  named  by  Darier  "  erytheme  annulaire 
centrifuge,"  of  which  I  have  reported  what  is,  I  believe,  a  genuine 
and  so  far  unique  case  in  this  country. 

'  Proceedings,  1911-12,  v,  p.  92,  and  Brit.  Journ.  Derm.,  1912,  xxiv,  p.  119. 
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DISCUSSION. 

Mr.  H.  C.  Samuel  :  What  is  much  more  important  than  the  actual 
diagnosis  is  the  aetiology  of  the  condition.  There  seems  to  he  some  underlying 
toxaemia,  and  the  patient  gives  a  distinct  history  of  post-nasal  catarrh,  and 
says  he  is  constantly  swallowing  mucus  and  pus. 

The  President  :  As  regards  diagnosis,  one  point  to  which  I  drew  Dr. 
Little's  attention  was  that  the  patient  complains  of  some  irritation.  Perhaps 
he  is  exaggerating,  but  the  irritation  is  enough  to  keep  him  awake  at  night. 
And  the  odd  thing  about  this  irritation  is  that  it  is  at  the  small  point  which 
he  indicated  on  the  upper  part  of  the  right  thigh  where  there  is  a  papular 
vesicle  or  vesicles.  When  these  commence  to  appear,  he  begins  to  suffer  pruri- 
ginous  irritation.  That  makes  one  think  of  an  early  or  a  later  condition  of 
dermatitis  herpetiformis.  It  is  too  soon  to  be  sure  of  the  diagnosis,  but  I  am 
inclined  to  consider  that  it  is  early  dermatitis  herpetiformis,  rather  than 
erythema  perstans  or  "  ery theme  centrifuge." 


Report  on  a  Case  of  Tuberculosis  Cutis  of  Six  Years'  Duration 
in  the  person  of  a  Male  Patient,  aged  53  (exhibited  at  the 
meeting  held  on  July  18,  1918),  confirming  the  diagnosis. 

Communicated  by  J.  H.  Stowers,  M.D. 

Microscopic  examination  by  Mr.  T.  W.  P.  Lawrence,  pathologist, 
University  College  Hospital : — 

(1)  Slight  hypertrophy  of  the  epithelium  and  papilla^,  producing 
irregularity  of  the  free  surface. 

(2)  Hyaline  thickening  of  the  connective  tissue  fibres  of  the  corium. 

(3)  Swelling  and  proliferation  of  the  endothelium  of  the  capillaries 
and  arterioles  leading,  in  places,  to  complete  obstruction  of  the  lumina. 

(4)  A  stratum  of  closely-packed  cells  surrounding  all  the  capillaries 
and  arterioles,  the  cells  having  well-stained  oval  nuclei  and  considerable 
cytoplasm,  indefinite  in  outline.  The  nuclei  of  many  of  these  cells  have 
undergone  fragmentation. 

(5)  Absence  of  leucocytic  exudation. 

The  lesion  is  a  chronic  inflammation,  characterized  principally  by 
an  arteritis  and  peri-arteritis.     The  cells  surrounding  the  vessels  have 
some  resemblance  to  the  "epithelioid"  cells  of  tuberculous  lesions,  but 
there  is  no  caseation  and  no  formation  of  definite  tubercles. 
N — 2a 
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Report  by  Dr.  F.  H.  Teale,  bacteriologist,  University  College 
Hospital :  Guinea-pig  inoculated  (four  w  eeks)  w  ith  piece  of  ground-up 
lesion.  Miliary  tubercles  in  liver  and  spleen,  few  in  peritoneum. 
Retro-peritoneal  glands  caseous  ;  mediastinal  glands  caseous  ;  tuLercle 
bacilli   isolated. 

The  President  :  I  should  be  unwilling  to  thi'ow  any  shadow  of  doubt  on 
the  expert  report  obtained  and  communicated  by  Dr.  Stowers,  but  you  will 
have  noticed  the  bacteriologist  made  the  suggestive  remark  that  in  the  retro- 
peritoneal and  other  glands  of  this  guinea-pig  caseation  was  noted,  and  that, 
as  you  know,  is  not  the  result  of  recent  tubercle.  This  must  be  borne  in  mind 
in  considering  whether  this  is  or  is  not  an  absolutely  conclusive  piece  of 
evidence. 


9^-  ^ 
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President — Sir  James   Galloway,   K.B.E.,  C.B. 


Case  of  Melanotic  Growths  (Carcinomatous).^ 

By  Geoege  Perxet,  M.D. 

The  patient,  a  woman  aged  48,  was  first  seen  by  me  at  the  West 
London  Hospital  on  August  27,  1918,  for  some  growths  developing  on 
a  black  naevus  situated  about  the  lobule  of  the  right  ear.  They  are  well 
brought  out  in  the  accompanying  photograph.  As  a  result  of  a  knock, 
she  thought,  some  bleeding  occurred  in  front  of  the  lobule  three  weeks 


Case  of  melanotic  carcinoma. 
'  At  a  meeting  of  the  Section,  held  November  21,  1918. 
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previously,  and  this  was  followed  by  a  group  of  small  exuberant 
growths,  the  two  largest  being  of  the  size  of  large  peas.  These  were 
irregularly  lobulated  on  their  surfaces,  which  were  moist.  In  earlier 
days,  it  was  a  cardinal  axiom  that  such  melanotic  growths  should  be 
removed  at  once  surgically,  but  surgeons  do  not  appear  to  be  anxious 
to  carry  this  out  at  the  present  time.^ 

My  colleague,  Mr.  Tyrrell  Gray,  agreed  that  radium  treatment 
should  be  tried,  and  I  sent  the  case  on  to  the  Eadium  Institute  under 
the  care  of  Dr.  Lynham,  who  has  very  kindly  given  her  radium 
treatment.  The  growths  have  flattened  down  and  appear  to  be 
doing  well. 

These  cases  used  to  be  called  melanotic  sarcoma,  but  more  recently 
they  have  been  shown  to  be  really  carcinomatous  in  nature.  No  biopsy 
was  made,  nor  is  that  procedure  in  such  cases  recommended,  but  I  have 
no  doubt  the  case  is  one  of  melanotic  carcinoma. 


Case  of  Actinomycosis. 

By  E.  G.  Geaham  Little,  M.D. 

The  patient  is  a  child  aged  12,  of  well-to-do  parents,  who  live  in  a 
house  in  Potters  Bar,  surrounded  by  fields  in  which  cattle  graze.  She 
was  sent  to  me  by  Dr.  Mercer,  w4io  diagnosed  actinomycosis  ;  indeed, 
the  clinical  features  are  very  characteristic  of  that  disease.  The 
history  is  that  a  swelling  was  first  noted  about  eight  weeks  ago,  on 
the  outside  of  the  right  cheek  near  the  angle  of  the  jaw'.  There  was 
no  abrasion  inside  the  mouth.  The  swelling  was  practically  painless, 
but  the  induration  was  very  marked,  and  when  I  saw  the  case  about 
two  weeks  ago  the  whole  cheek  was  hard,  swollen,  and  of  a  dusky  red 
colour,  with  some  characteristic  puckerings  of  the  surface  in  the  site 
of  nodular  swellings  about  the  middle  of  the  cheek.  My  colleague, 
Dr.  John  Matthews,  was  able  to  demonstrate  characteristic  mycelial 
threads  in  tissue  removed  by  operation  from  the  nodular  swelling,  but 
attempts  to  cultivate  the  organism  failed.  No  other  cases  have  occurred 
in  Dr.  Mercer's  experience  in  the  neighbourhood,  nor  have  other 
children  playing  with  this  little  girl  shown  signs  of  infection.  The 
patient  has  made  considerable  progress  under  treatment  with  iodide 
of  potassium. 

;'  See  instances  in  Perrins  article,  "  Sarcomes,"  La  Pratiqiie  Dermatologique,  iv,  p.  226. 
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Case    of   Extensive   Pigmented    Nasvi. 

By  E.  G.  Graham  Little,  M.D. 

The  patient  is  a  female  child  aged  3  months.  She  was  born  with 
the  pigmented  naevi  now  seen,  which  are  most  unusually  extensive  and 
deeply  brown,  almost  black.  The  largest  area  is  over  the  sacrum, 
where  a  patch  some  6  in.  by  3  in.  occupies  the  lower  part  of  the  back. 
There  are  very  numerous  smaller  but  similar  patches  on  the  face  and 
limbs.  A  peculiar  feature  is  the  complete  absence  of  any  development 
of  hair  on  the  pigmented  areas;  the  somewhat  pad-like  feel  of  the 
deepest  coloured  patches  has  suggested  the  possibility  of  malignant 
change.  I  do  not  think  there  is  any  evidence  of  this  myself,  and  have 
advised  that  no  treatment  should  be  given. 

Case  of  Folliculitis  Decalvans. 

By  E.   G.   Graham   Little,   M.D. 

The  patient  is  an  elderly  lady  who  has  been  under  my  care  for 
some  eighteen  months  with  a  slowly  advancing  cicatricial  alopecia 
affecting  the  vertex  and  frontal  area  for  the  most  part.  There  has 
been  very  little  inflammatory  redness  at  any  time  and  practically  no 
suppuration,  but  on  close  inspection  there  is  the  characteristic  peri- 
follicular excavation,  and  slight  redness.  There  have  been  no  subjective 
sensations  and  the  lady  is  otherwise  in  excellent  health.  Careful  search 
was  made  for  the  accompanying  lichen  spinulosus  which  was  described 
in  connexion  with  this  type  of  disease  for  the  first  time  by  Lassueur 
and  myself '  and  of  which  Beatty  and  Dore  have  since  reported  other 
examples.     There  is  no  trace  of  this  symptom  in  this  case. 

DISCUSSION. 

Dr.  J.  J.  Pringle  :  I  think  Dr.  Little's  diagnosis  is  accurate,  and  that  the 
case  is  an  example  of  the  "  folliculitis  decalvans "  or  cpilantc,  originally 
described  and  differentiated  by  Quinquaud,  of  St.  Louis  Hospital,  about  1883, 
of  which  our  knowledge  became  general  after  the  Paris  Congress  in  1889. 
The  only  feature  which  seems  jiot  to  be  well  developed  in  the  present  case  is 
the  tiny  peri-follicular  pustulettes  which  are  so  eminently  characteristic  of  the 

'  Proceedings,  1915,  viii,  p.  139. 
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disease  in  its  early  phases.  But  that,  naturally,  has  been  controlled  l)y 
the  treatment  which  has  been  adopted.  In  place  of  the  pustulette  we  have 
the  almost  equally  typical  epidermic  circumpilar  collarettes  at  the  spreading 
margin  of  the  disease.  These  cases  are  constantly  mistaken  for  lupus 
erythematosus.  I  have  had  three  in  the  last  year  sent  as  lupus  erythematosus 
of  the  scalp,  and,  from  many  points  of  view,  I  think  it  well  to  distinguish 
them  carefully. 

Dr.  S.  E.  DOEE  :  Can  Dr.  Pringle  tell  us  if  there  is  any  real  difference 
])etween  Quinquaud's  disease  and  Brocq's  pseudo-pelade?  I  think  the  term 
"folliculitis  decalvans  "  is  applied  more  to  the  early  stages  in  which  there  is 
a  definite  peri-folliculitis.  In  pseudo-pelade,  cicatricial  areas  with  a  convex 
spreading  margin  are  seen,  but  not  the  inflammatory  collarette  to  which 
Dr.  Pringle  has  referred.  Are  the  two  conditions  distinct  or  are  they  stages 
of  the  same  disease  ? 

Dr.  J.  J.  Pkingle  (in  reply  to  Dr.  Dore)  :  I  think  Brocq's  "pseudo- 
pelade"  is  a  name  descriptive  of  the  last  stage  of  shallow  cicatricial  condition 
of  the  scalp  produced  by  folliculitis  decalvans.  I  should  be  sorry  if  Quinquaud's 
name  should  drop  out  in  connexion  with  this  disease,  because  it  was  his  work 
which  established  it  as  a  dermatological  entity. 


Case   of    Lichen    Obtusus    Corneus. 
By  W.  KNO^YSLEY  Sibley,  M.D. 

This  woman  is  aged  71,  and  she  has  spent  thirty-three  years  of  her 
life  at  the  Cape.  She  has  now  been  back  in  England  three  and  a  half 
years.  She  says  that  ten  years  ago  she  had  somewhat  similar  lesions 
on  her  legs  and  arms,  and  they  disappeared,  but  that  since  she  has 
been  in  England  they  have  come  back,  in  a  worse  form,  and  persist. 
There  is  a  group  on  the  outer  side  of  the  left  leg,  which  she  has  had 
constantly  for  nearly  four  years :  there  is  also  a  patch  of  hypertrophic 
tissue  on  the  outside  of  the  left  ankle,  a  similar  group  on  the  right 
leg,  on  the  outer  side  of  the  right  thigh,  on  the  inside  of  both  thighs, 
and  there  is  one  papule  left  on  the  right  forearm.  Similar  papules 
have  occurred  on  the  back  of  the  hands,  but  they  have  completely  dis- 
appeared after  the  application  of  X-rays.  She  has  also  one  or  two 
isolated  papules  scattered  about  her  body.  Apparently  the  irritation 
is,  at  times,  extremely  severe,  and  when  I  first  saw  her  the  areas  were 
covered  by  scratch  marks,  and  some  of  the  lesions  on  the  legs  were 
bleeding.     There  are  no  lesions  in  the  mouth. 

With  regard  to  diagnosis,  I  have  suggested  that  it  could  be  grouped 
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with  the  cases  of  Hchen  obtusus  corneus.  The  first  case  of  this 
disease  seen  in  this  country  I  showed  before  the  Section  in  July, 
1916,'  and  the  second  I  exhibited  here  early  in  the  last  Session. 
But  this  differs  from  those  cases  in  many  respects.  In  both  the 
former  cases,  the  papules  were  isolated  and  discrete,  whereas  in  the 
present  case  many  of  them  are  grouped,  especially  the  leg  lesions,  where 
the  grouping  is  like  that  of  a  herpetic  eruption.  Nothwithstanding 
that,  there  is  some  hypertrophic  tissue  between  the  papules.     There  is 


also  considerable  pigmentation  left.  The  most  marked  typical  discrete 
papule  is  on  the  inner  side  of  the  upper  right  thigh,  which  is  the  size 
of  a  pea,  slightly  umbilicated,  presumably  from  scratching.  "The  largest 
is  in  front  of  the  right  patella,  which  is  a  connecting  link  between 
lichen  obtusus  corneus  and  lichen  hypertrophicus.  Many  of  the  lesions, 
taken  by  themselves,  are  exactly  like  those  of  lichen  obtusus  corneus.  T 
show  you  a  photograph  of  the  left  leg. 

'  Proceedings,  191G,  ix,  p.  '218. 
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The  symptoms  have  been  considerably  relieved  by  small  doses  of 
X-rays,  and  the  patient  is  now  much  more  comfortable.  The  Wasser- 
mann  test  is  distinctly  negative.  The  case  is  complicated  by  pus 
infections,  but  I  do  not  think  that  accounts  for  the  hypertrophic 
corneous  condition  of  some  of  the  papules. 

The  pathological  report  is  as  follows :  "  The  section  of  a  papule 
taken  from  the  outer  area  of  the  left  leg  shows  a  very  marked  thickening 
of  the  stratum  corneum,  which  is  infiltrated  with  horn  cells,  the  stratum 
granulosum  appears  to  be  destroyed,  the  stratum  mucosum  is  greatly 
thickened  and  elongated,  dipping  a  good  way  down  into  the  dermis 
proper ;  there  is  also  a  dense  cellular  infiltration  present,  and  the 
blood-vessels  are  dilated.     There  are  no  giant  cells  present." 

DISCUSSION. 

Dr.  J.  J.  Peingle  :  I  agree  with  Dr.  Sibley's  diagnosis  of  this  puzzling 
case,  and  think  his  appreciation  of  its  position  in  the  lichen  group  is  justified. 
I  should  not  have  arrived  at  any  firm  diagnosis  had  it  not  been  for  the  dome- 
shaped  elementary  lesion  high  up  on  the  right  thigh,  which  corresponds  in  its 
characters  with  those  of  the  very  few  cases  which  have  been  recognized  as 
"lichen  obtusus  corneus"  in  this  country.  The  fibrous  feel  to  touch  is 
similar,  as  is  also  the  colour.  One  of  these  came  under  my  observation  in 
private,  and  the  diagnosis  was  confirmed  independently  by  Dr.  Adamson  and 
Dr.  A.  M.  H.  Gray.  There  is  also  a  patch  about  the  shin  which  corresponds 
exactly  to  lichen  hypertrophicus.  Therefore  the  view  enunciated  by  the 
exhibitor  that  it  is  "a  connecting  link"  is,  I  think,  an  acceptable  one.  The 
itching  is,  evidently,  very  terrible,  as  we  know  it  to  be  in  these  cases,  and  we 
must  not  be  misled  by  the  very  large  amount  of  consecutive  pyogenic 
dermatitis  which  has  naturally  resulted  from  scratching  of  the  large  area, 
of  skin  involved  over  the  centre  of  the  leg. 

Dr.  Geaham  Little  :  I  should  deprecate  the  diagnosis  of  lichen  obtusus 
in  this  case.  The  widespread  pus  infection  of  the  lesions,  for  they  are 
practically  aU  suppurative,  is  surely  very  unlike  the  picture  of  lichen.  The 
nodule  which  has  been  claimed  as  characteristic  by  the  exhibitor  seems  to  me 
to  be  more  readily  explained  as  a  deep-seated  pus  infection,  such  as  we  see 
commonly  in  acne  indurata.  x\frica  is  the  home  of  inveterate  pus  infections  of 
this  very  type.  The  histological  report  seems  to  me  to  be  further  directly 
negative  of  the  diagnosis  of  lichen  planus,  for  the  granular  layer  is  expressly  said 
to  have  been  absent,  and  this  is,  on  the  contrary,  greatly  accentuated  in 
lichen,  especially  of  the  verrucose  variety. 

Dr.  Semox  :  In  a  large  number  of  cases  in  France  which  we  have  dealt 
with  in  the  general  hospital  under  Lieutenant-Colonel  MacCormac,  we 
have  seen  cases  in  which  it  was  impossible  to  make  a  diagnosis  between 
ordinary  lichen    planus   and    lichenization    due    to    an    infective    condition 
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secondary  to  parasitic  infection.  In  the  absence  of  facilities  for  making 
biopsies,  we  were  unable,  in  some  cases,  to  come  to  a  conclusion  in  the 
matter.  As  Dr.  Little  has  said,  one  can  get  lesions  extremely  like  those 
described,  under  ordinary  circumstances,  as  lichen  planus,  but  which  are  of 
infective  nature,  and  in  some  cases  there  is  no  means,  except  the  microscope, 
to  settle  it.  In  this  present  case  there  is  nothing  like  a  typical  lichen  planus 
papule.  In  France,  we  have  been  in  the  habit  of  looking  carefully  for  moutli 
lesions,  and  veiy  commonly  we  have  found  tliem  when  lichen  planus  is  present. 
In  a  case  like  this  one  might  possibly  have  found  something  on  the  tongue  or 
the  side  of  the  mouth.  Is  Dr.  Sibley's  experience  of  treating  lichen  planus  by 
X-rays  satisfactory  '.'    I  have  tried  it  in  numerous  cases,  without  much  success. 

Dr.  S.  E.  DORE  :  This  case  is,  I  believe,  only  the  third  of  its  kind  which 
has  been  shown  in  this  country.  In  the  first  case  shown  by  Dr.  Sibley  there 
was  nothing  especially  typical  of  ordinaiy  Hchen  planus,  but  Dr.  Adamson 
pointed  out  that  it  was  identical  with  an  American  case  published  in  the 
Journal  of  Cutaneous  Diseases  under  the  name  of  lichen  obtusus  corneus.  In 
the  present  case  the  lesions  on  the  upper  part  of  the  right  thigh  are  identical 
with  those  in  the  case  Dr.  Sibley  showed  before.  The  case  is  of  special 
interest  because,  as  Dr.  Sibley  pointed  out,  it  seems  to  show  the  transition 
stage  between  characteristic  lichen  planus  papules  and  the  obtuse  horny 
lesions.  Some  of  the  patches  which  have  been  considerably  scratched  and  are 
surrounded  by  a  good  deal  of  cicatricial  tissue  resemble  those  in  a  patient  I 
showed  here  two  or  three  years  ago,  vnth  what  I  considered  to  be  hyper- 
trophic lichen  planus,  although  it  was  thought  by  some  to  be  an  artefact. 
She  is  still  under  my  care,  but  I  have  never  been  able  to  identify  a  lichen 
planus  papule. 

Dr.  Bunch  :  Does  Dr.  Sibley  recollect,  in  the  description  of  the  American 
cases,  if  thei'e  were  any  lichen  planus  papules  at  any  time  ?  When  I  read  the 
paper,  the  American  cases  struck  me  as  very  indefinite,  and  an  undoubted 
connexion  with  lichen  planus  seemed  very  indeterminate.  Does  Dr.  Sibley 
look  upon  lichen  corneus,  as  described  by  American  writers,  as  essentially 
a  subdivision   of  lichen   planus  ? 

Dr.  Sibley  (in  reply) ;  No  lichen  planus  papules  were  described  in  the 
American  cases.  I  look  upon  lichen  corneus  as  a  subdivision  of  lichen  planus. 
In  the  first  case  I  showed,  Dr.  Adamson  diagnosed  it,  and  he  considered  there 
was  a  lichen  planus  papule  by  the  side  of  one  of  the  lesions.  In  that  case  there 
was  no  lesion  in  the  mouth,  nor  in  the  other  case  I  showed.  This  patient  has 
had  considerable  pyogenic  inflammation  in  addition.  My  experience  of  treat- 
ment of  lichen  planus  with  X-rays  has  been  very  satisfactory,  but  not  so  with 
lichen  hypertrophicus.  Lichen  planus,  especially  in  cases  with  much  irritation, 
is  relieved  by  one-third  pastiUe  doses  of  X-rays.  I  have  had  one  or  two  cases 
of  lichen  hypertrophicus  in  which  the  treatment  has  made  the  condition  dis- 
tinctly worse.  This  patient  was  in  sucli  a  condition  as  to  impel  one  to  do 
something  for  her,  and  the  small  doses  of  the  rays  she  has  had  have  made  her 
feel  a  different  being. 
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The  President  :  With  regard  to  the  points  to  which  Dr.  Pringle  drew 
attention — namely,  the  peculiar  lesion  on  the  right  thigh  and  that  near  the 
ankle  on  the  same  side,  so  far  as  the  general  eruption  is  concerned,  I  think  he 
would  be  a  very  bold  man  who  would  say  it  could  not  be  well  accounted 
for  by  recurrent  chronic  pyodermia,  except  for  two  points.  I  think  that  that 
slightly  horny  patch  near  the  ankle  is  probably  lichen  hypertrophicus.  But 
it  is  so  complicated  by  pyogenic  dermatitis  that  it  is  difficult  to  make  a 
diagnosis.  In  such  a  case  one  would  hardly  expect  to  find  lesions  in  the 
mouth  :  I  understand  this  patient  has  not  had  any  such,  and  she  has  none  at 
present.  I  have  not  had  much  experience  of  the  treatment  of  lichen  planus  by 
X-rays,  but  I  will  give  one  example.  For  several  years,  when  I  had  charge 
of  the  out-patient  department  at  Charing  Cross  Hospital,  I  had  a  patient  who 
came  under  my  observation  repeatedly,  and  I  frequently  made  use  of  her  as  an 
example  to  students  of  lichen  hypertrophicus  affecting  the  knee  region,  in 
front  of  the  patella — a  very  common  position.  At  Dr.  MacLeod's  suggestion 
X-rays  were  applied,  with  a  good  result.  I  was  able  to  follow  the  case  after- 
wards, and  learned  that  the  eruption  had  greatly  improved,  and  that  the 
affected  areas  were  flat  and  smooth. 


Case    of    Senile    Tuberculosis    Cutis. 

By  W.  Knowsley  Sibley,  M.D. 

This  woman  is  a  widow,  aged  68.  She  tells  us  that,  four  years  *f 
ago,  a  patch  appeared  on  the  lower  part  of  the  left  cheek,  and  it  has 
since  been  gradually  extending,  and  now  invades  practically  the  whole 
of  the  left  side  of  the  face  and  a  small  part  of  the  ear.  Recently, 
nodules  have  appeared  on  the  left  side  of  her  nose.  It  is  not  syphilitic ; 
two  Wassermann  tests  have  been  done  and  both  were  definitely  nega- 
tive. I  have  not  previously  seen  a  case  of  the  condition  commencing 
in  a  patient  as  old  as  this  one. 

DISCUSSION. 

Dr.  J.  J.  Pringle  :  This  case  illustrates  very  perfectly  a  type  of  senile 
lupus  vulgaris  with  which  I  am  familiar,  and  which  I  believe  not  to  be  extremely 
rare.  I  would  draw  attention  to  the  very  interesting  way  in  which  the  ear  is 
involved,  as  it  is  in  lupus  erythematosus  and  in  the  lupus  vulgaris  erythematoides 
of  Leloir.  As  to  the  differential  diagnosis  of  this  case  from  one  of  syphilis, 
there  can  be  no  doubt  whatever.  Dr.  Dore  and  I  have,  at  the  present  moment, 
under  our  care  an  old  Scotch  woman  aged  75,  in  whom  the  diagnosis  of  syphilis 
had  been  made  and  acted  on  before  she  came  under  my  observation  with  com- 
plete lack  of  success.  The  disease  began  on  the  forehead  in  1912,  and  was  of 
the  same  tumid  type  as  in  the  case  exhibited.  I  first  saw  her  in  November, 
1917,  and  referred   her  to  Dr.  Dore   for  X-ray  treatment.     In  March  of  the 
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present  year  the  patient's  son-in-law  wrote  to  me :  "  The  treatment  carried 
out  by  Dr.  Dore  has  wrought  almost  a  miracle,"  a  statement  the  justification 
for  which  I  can  endorse. 

Dr.  Graham  Little  :  It  is  extremely  r.ire  to  tind  lupus  beginning  at  ages- 
so  advanced  as  in  this  case.  Of  course,  one  sees  lupus  at  this  age  not  infre- 
quently, but  almost  always  with  a  history  of  much  earlier  commencement.  I 
reported  a  case^  beginning  at  the  age  of  72,  which  I  believe  remains  a  record. 
Colcott  Fox'^  in  an  early  paper  investigated  the  ages  of  onset  in  ninety-six  cases 
and  found  it  only  once  "  between  60  and  70."  Crocker*  saw  it  twice  commenc- 
ing at  the  age  of  63,  and  apparently  at  no  greater  age. 

Dr.  Traveks  Smith  :  A  case  of  mine,  a  woman  past  60  years  of  age,  got 
her  linger  infected  with  tuberculosis  while  attending  her  husband  who  was 
suffering  from  phthisis.  She  had  lymphangitis,  and  the  condition  spread  up 
the  arm. 

The  President  :  The  question  of  the  age  at  which  tuberculosis  can  be 
acquired  is  an  interesting  one.  There  is  a  popular  idea  that  old  people  are  not 
easily  infected  with  the  disease.  I  recollect  a  case  similar  to  that  mentioned 
by  Dr.  Travers  Smith.  A  woman,  aged  about  60,  who  had  been  attending  her 
daughter,  the  subject  of  acute  pulmonary  tuberculosis,  came  to  Charing  Cross 
Hospital.  The  tip  of  the  woman's  left  forefinger  was  infected.  The  disease 
was  regarded  as  serious,  and  the  tip  of  the  linger  was  amputated.  The  disease 
then  spread  to  the  middle  phalanx  of  that  digit,  and  another  portion  of  the 
linger  was  amputated.  Later  the  disease  involved  the  hand,  and  the  surgeon 
then  suggested  that  the  hand  should  be  amputated.  At  this  time  she  came 
under  my  observation,  as  she  was  alarmed  by  this  process  of  gradual  dismem- 
berment. She  had  lymphangitis,  and  enlarged  glands  in  the  axilla,  and  at  one 
time  I  thought  she  would  develop  pulmonary  tubercle :  but  after  I  had  had 
her  under  observation  two  or  three  years,  the  tubercular  lesions  healed,  the 
pulmonary  lesion  •  quieted  down,  and  the  cutaneous  lesions  were  completely 
cured. 

Dr.  Agnes  Savill  :  Is  it  usual  for  lupus  vulgaris  which  began  in  youth 
and  remained  quiescent  in  middle  age,  to  become  active  and  spread  when  the 
patient  is  over  70  years  of  age '?     I  have  at  present  such  a  case  under  my  care. 

Case    of    (?)    Dermatitis    Herpetiformis. 

By  E.  G-.  Gkaham  Little,  M.D. 

I  SHOWED  this  patient  at  our  last  meeting,^  when  members  will 
remember  the  extraordinary  appearance  he  presented,  of  rings  of 
erythema  closely  covering  the  skin  from  the  pelvis  to  the  ankle.     I 

'  Brit,  Jonrn.  Derm..  I'JOG,  xviii,  p.  isd,  -  lOid.,  vi.  p.  84. 

'  Text-book,  3rd  ed.,  p.  TIG.  '  Proceedings,  p.  7. 
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sent  in  a  note  of  the  case  with  the  provisional  diagnosis  of  "  erytheme 
centrifuge "  of  Darier,  but  with  a  reservation  that  it  might  prove  to 
be  dermatitis  herpetiformis.  I  beheve  the  latter  diagnosis  is  more 
probable.  I  put  the  patient  on  arsenic  after  the  last  meeting,  and 
when  I  saw  him  a  week  after,  the  eruption  seemed  to  be  aggravated, 
60  that  I  stopped  this  drug.  I  have  seen  him  again  to-day  after  three 
weeks'  interval.  He  has  now  a  very  pruritic  vesicular  and  papular 
eruption,  the  distribution  of  which,  especially  on  the  axillae  and  penis, 
is  suggestive  of  an  intercurrent  attack  of  scabies,  and  the  rings  have 
wholly  disappeared.  He  also  gives  a  history  that  his  wife  has  recently 
developed  an  itchy  eruption.  It  is  therefore  very  probable  that  scabies 
explains  a  part  of  the  present  eruption,  but  I  am  sure  that  it  is  only 
a  small  part. 

DISCUSSION. 

The  President  :  If  I  did  not  feel  so  confident  in  Dr.  Little's  diagnosis 
in  spite  of  the  fact  that  he  told  me  that  the  characteristic  feature  of  the 
eruption  was  a  "ringed  bulla,"  I  should  have  felt  inclined  to  diagnose  scabies. 
But  I  rememl^er  the  case  at  the  previous  meeting,  and  I  remember  those  ringed 
eruptions  and  I  think  Dr.  Little  is  right  when  he  suggests  that  the  scabies 
may  have  been  intercurrent  or  an  accidental  infection,  and  that  the  man  has, 
underlying,  the  circinate  type  of  dermatitis  herpetiformis.  The  eruption  on 
his  penis,  the  peculiar  distribution  of  the  eruption  on  the  body,  and  the 
statement  that  his  wife  begins  to  sufl'er  from  itching,  owing  to  a  similar 
papular  erui)tion,  makes  the  diagnosis  of  scabies  loom  large  at  the  moment. 

Dr.  Semox  :  Whilst  subscribing  to  the  possilnlity  of  the  presence  of  two 
diseases  in  this  patient,  I  cannot  agree  with  the  diagnosis  of  dermatitis  herpeti- 
formis. I  do  not  see  why  the  vesicular  eruption  may  not  he  the  small  bullae 
which  are  sometimes  seen  in  acute  erythema  multiforme,  of  whicli  I  regard 
this  as  an  example.  I  regard  the  peculiar  yellowish-pink  centre  with  the 
peripheral  reddish  raised  edge  as  characteristic  of  the  erythema  multiforme 
group.  I  think  this  is  scabies  with  erythema  multiforme,  and  that  if  there  are, 
or  have  been,  vesicles,  they  are  a  well  known  complication  of  erythema 
multiforme.  Tlie  recurrent  nature  of  the  affection  would  also  fit  in  with 
that  idea. 

[Note. — Since  the  meeting  the  patient  and  his  wife  have  had  full 
treatment  for  scabies.  The  rash  in  the  axillae  in  the  patient  has 
certainly  benefited,  and,  in  fact,  it  has  vanished,  but  concurrently 
with  this  improvement  there  has  been  a  fresh  outbreak  of  the 
ringed  erythema  seen  earlier.] 
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Case    of   the    Condition    described   as    "  Multiple,    Benign, 
Tumour-like  New   Growths."  ' 

Shown  for  J.  J.  Pringle,  M.B.,  by  Henry  MacCormac,  M.D. 

The  case  is  one  of  the  condition  described  by  Schweninger  and 
Buzzi  under  the  title  of  "  Multiple,  Benign,  Tumour-like  New 
Growths,"  in  vol.  v,  plate  15  of  the  "  International  Atlas  of  Bare 
Skin  Diseases."  The  patient  is  an  officer  in  the  Cyclists'  Corps,  aged 
21,  and  is  exhibited  by  kind  permision  of  the  officer  commanding  the 
military  hospital  to  which  Dr.  Pringle  is  attached.  He  is  in  perfect 
health,  and  no  cause  can  be  discovered  for  the  development  of  the  con- 
dition, which  began  in  France  in  December,  1917,  first  in  the  pre- 
sternal  region,  then  over  the  back  and  abdomen,  and  finally  over  the 
thighs,  upper  arms  and  neck.  In  these  latter  regions  the  lesions  are 
slightly  pro-eminent  papules  ;  over  the  abdomen  there  are  innumerable 
soft  bladder-like  tumours,  which  can  be  reduced  by  pressure  and 
squeezed  back  into  the  skin  through  button-hole-like  apertures ;  over 
the  chest  and  back  there  is  deep  pitted,  atrophic,  scarring.  In  the  left 
upper  thoracic  and  right  scapular  regions,  over  areas  the  size  of  the  palm 
of  the  hand,  the  atrophy  of  skin  is  more  diffuse  and,  possibly,  not  the 
result  of  the  absorption  of  pre-existing  discrete  tumours. 

The  description  of  the  condition  given  by  Radcliffe  Crocker  in  the 
third  edition  of  his  "Diseases  of  the  Skin,"  1903,  i,  p.  649,  is  so 
completely  comprehensive  that  it  is  quoted  verbatim ;  it  runs  as 
follows:  "Clinically  the  lesions  are  soft,  round,  or  oval  projections, 
from  a  lentil  to  a  bean  in  size,  more  or  less  white,  with  a  slight  bluish 
or  slate  colour  in  some  of  them.  Most  of  them  are  bladder-like,  and 
can  be  pressed  into  the  skin  by  the  finger,  projecting  again  immediately 
like  a  hernia.      The  larger  ones  are  flattened  and  slightly  puckered  and 

•  At  a  meeting  of  the  Section,  held  January  10,  1919 
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harder  than  the  smaller,  from  which  they  develop.  They  undergo 
spontaneous  involution,  and  leave  only  flaccid,  loose,  foveated  scars. 
They  appear  very  gradually  and  without  sensory  symptoms  on  the 
trunk,  shoulders  and  thighs,  and  ultimately  become  numerous,  as  none 
disappear  entirely,  and  others  keep  forming.  Three  out  of  the  four 
cases  were  women.  One  had  had  syphilis,  and  she  stated  that  the 
lesions  appeared  in  a  secondary  eruption  which  did  not  ulcerate,  but  in 
the  other  cases  there  was  no  evidence  of  syphilis.'"  Further  on  Crocker 
remarks :  "I  have  seen  very  similar  lesions  associated  with  fibromata  of 
the  ordinary  form,  when  some  of  them  have  been  absorbed.  It  is  probable 
that  they  are  the  last  phase  of  more  than  one  pathological  process." 

With  this  view  that  the  condition  is  not  a  "  substantive  "  disease, 
Dr.  Pringle  has  expressed  his  agreement,  and  the  case  is  shown  partly 
with  a  view  to  evoking  discussion  on  the  point.  It  is  worthy  of  note 
that  the  appearances  in  Schweninger  and  Buzzi's  plate  are  misleading, 
as  the  vivid  red  colour  therein  depicted  is  the  result  of  treatment  by 
thermo-cautery. 

DISCUSSION. 

Dr.  F.  Paekes  Weber  :  These  spots  are  already  atrophying  and 
becoming  typical  "rain-drop"  spots  of  macular  atrophy.  Probably  in  pro- 
cess of  time  all  the  raised,  fibroma-like  spots  will  atrophy,  and  the  slight 
coloration  which  there  is  in  some  of  them  will  be  lost,  the  case  becoming 
a  typical  one  of  macular  atrophy  of  the  skin  ;  the  macular  ati'ophy  will  last 
all  the  patient's  life,  without  doing  him  any  harm  whatever,  and  gradually 
the  atrophic  spots  will  become  less  noticeable.  I  consider  the  condition  one 
of  great  rarity,  because,  although  in  the  history  of  cases  of  macular  atrophy 
the  patients  often  mention  a  stage  of  raised  spots,  one  seldom  sees  the  stage 
in  question :  and  certainly  one  is  never  likely  to  see  another  case  in  which  so 
many  spots  are  raised  as  in  this  case. 

Dr.  H.  G.  Adamsox  :  Had  I  seen  this  case  without  knowing  Dr.  Pringle's 
diagnosis,  I  should  have  supposed  it  to  be  one  of  "macular  atrophy,"  but  I 
should  have  been  puzzled  by  the  unusual  feature  of  the  hard  lumps  that  are 
to  be  felt  in  some  of  the  lesions.  Evidently  it  is  the  disease  described  by 
Buzzi,  and  I  congratulate  Dr.  Pringle  upon  having  recognized  it  as  such. 
The  question  is  whether  all  cases  of  what  we  have  been  accustomed  to  regard 
as  idiopathic  macular  atrophy  begin  in  this  way.  We  know  that  in  some  cases 
of  macular  atrophy  the  lesions  follow  syphilitic  lesions — I  do  not  refer  to 
scars,  but  to  typical  macular  atrophy :  and  that  others  occur  in  tuberculous 
patients,  possibly  as  a  sequela  to  tubercuhdes.  It  seems  possible  that  in 
patients  who  have  neither  syphilis  nor  tubercle  the  condition  may  begin  in  the 
way  it  seems  to  do  in  this  example  of  Buzzi's  disease,  but  that  we  do  not 
usually  see  this  early  nodular  stage  which  precedes  the  macular  atrophy. 
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Dr.  Graham  Little  :  I  believe  the  histology  of  this  very  rare  condition 

shows  that  the  appearances  are  due  to  a  defective  production  of  elastic  tissue 
in  the  sites   of  the  swellings,  so  that  a   sort  of  hernia  of  the  subcutaneous 

tissues,  especially  fat,  takes  place.      A  case    has  been    recently  reported  in 

the   Journal   of   Cutaneous    Diseases,    by    Pusey,  who    questions    Crocker's 

identification  of   his  case  with  the  original  cases  described    by  Schweninger 
and  Buzzi. 

Dr.  H.  G.  Adamson  :  I  do  not  think  that  the  view  which  Dr.  Graham  Little 
puts  forward  is  a  new  one  :  it  is  well  recognized  that  the  macular  atrophy 
is  due  to  loss  of  elastic  tissue,  and  that  this  is  the  reason  it  is  "  baggy."  Dr. 
Colcott  Fox  showed  a  case  in  which  the  patient  had  general  oedema,  so  that 
all  the  macules  were  pushed  out  like  tumours,  disappearing  when  the  cedema 
subsided.  I  think  that  the  bag-like  appearance  of  some  of  the  macules  is  not 
peculiar  to  this  case  of  macular  atrophy  :  it  may  occur  in  all  cases  of  macular 
atrophy. 

Dr.  S.  E.  DoEE  :  As  Dr.  Adamson  has  pointed  out  macular  atrophy  may 
follow  various  conditions,  such  as  tuberculosis  and  syphilis,  and  the  peculiar 
raisin-like  patches  are  common  to  all  varieties,  but  in  this  case  there  is 
definite  tumour  formation,  and  I  think  multiple  soft  fibromas  are  the  primary 
lesions.  These  fibromas  atrophy,  and  cause  the  curious  pockets  which  can  be 
felt  in  the  skin. 

The  President  :  The  point  which  Dr.  MacCormac  might  clear  up  for  us 
is  this  :  there  is  no  doubt  atrophy  of  the  skin,  which  can  be  called  macular 
atrophy,  but  the  question  is  whether  this  preceding  tumour-like  appearance  of 
the  skin  is  of  the  nature  of  a  fibroma,  or  whether  it  is  some  form  of  degenera- 
tion of  the  white  connective  tissues,  associated  with  actual  atrophy  of  the 
elastic  tissue,  allowing  this  hernial  protrusion,  including  that  of  the  corium, 
and  to  some -extent  that  of  the  subcutaneous  tissue.  That  it  leads  on  to  a 
condition  of  atrophy  seems  perfectly  clear,  but  we  agree  we  have  never 
seen  a  case  of  what  we  call  "  macular  atrophy  "  with  this  excessive  amount 
of  tissue,  with  increase  in  bulk,  so  far  as  the  surface  is  concerned.  The  point 
I  raise  is  likely  to  require  a  good  deal  of  further  investigation. 

Dr.  Semon  :  With  regard  to  its  being  fibroma  or  macular  atrophy,  it  is 
important  to  note  that  there  is  the  complete  absence  of  pedunculation  about 
the  growths.  With  the  large  number  of  tumours  present  in  this  case,  if 
there  had  been  a  growth  of  the  fibrous  tissue  or  of  the  fatty  tissue  with  it,  in 
other  words,  fibromas,  there  would  almost  certainly  have  been  some  peduncu- 
lation. In  my  opinion  this  is  strong  clinical  evidence  against  the  probability 
of  a  diagnosis  of  fibroma. 

Dr.  F.  ParkE-S   Weber  :  With  regard  to  soft  multiple  molluscous  fibro- 
mata which  atrophy  and  form   a  kind  of  shrivelled  grape-like  projections  or 
excrescences   on  the  skin,  it  is  very  rare  to  see  more  than  three  or  four  in 
one  person. 
M — 2a 
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Dr.  MacCoemac  (in  reply)  :  The  case  will  remain  under  Dr.  Pringle's 
observation,  to  whom  I  shall  represent  the  opinions  expressed ;  possibly 
sections  may  be  obtained. 

Case  of  Mycosis  Fungoides, 

By  E.  G.  Graham  Little,  M.D. 

The  patient  is  a  middle-aged  man,  sent  to  me  by  Dr.  MacMunn. 
The  disease  began  with  a  swelling  on  the  cheek  a  little  over  two  years 
ago.  This  developed  into  a  granulomatous  tumour  occupying  the  side 
of  the  nose  and  the  cheek  below  the  left  orbit,  over  an  area  of  about 
'2  in.  by  3  in.  The  tumour  has  receded  somewhat  from  the  nose  and 
spread  towards  the  ear.  He  was  seen  by  two  specialists,  one  of  whom 
seems  to  have  diagnosed  syphilis,  and  appropriate  treatment  was 
recommended,  but  apparently  without  producing  much,  if  any,  improve- 
ment. The  body  was  clear  of  disease  until  about  seven  months  ago, 
when  the  present  extensive  rash  made  its  appearance.  This  consists 
of  large  areas  of  slightly  infiltrated,  scaly,  dry  dermatitis,  scattered 
almost  over  the  whole  trunk  and  covered  surfaces  of  the  limbs.  This 
later  eruption  is  hardly  at  all  itchy.  The  development  of  the  tumour 
before  the  general  rash  and  the  comparatively  moderate  itching  make 
the  case  a  difhcult  one  to  class,  but  I  believe  it  is  an  instance  of 
mycosis  fungoides  of  the  so-called  "  tumeurs  d'emblee  "  type.  I  hope 
to  show  a  section  later. 

Dr.  S.  E.  DORE  :  I  saw  this  patient  in  September,  1917,  and  at  that  time 
he  had  an  ulcerating  lesion  on  the  face,  and  circular,  punched  out  ulcers  on  the 
legs,  which  I  thought  were  probably  syphilitic.  He  also  had  what  I  thought 
was  an  eczematous  eruption  on  the  legs  and  on  one  palm.  The  lesions  did  not 
show  much  improvement  under  mercury  and  iodide  of  potassium  by  the  mouth, 
and  he  w^as  unable  to  have  a  Wassermann  test  done.  I  think  Dr.  Little's 
diagnosis  of  mycosis  fungoides  is  probably  correct,  although  the  appearance  of 
the  tumour  stage  before  the  eruption,  if  this  actually  occurred,  is  very  unusual. 

White-spot  Disease  (Morphoea  Guttata). 

By  J.  L.  Bunch,  M.D. 

The  patient,  a  girl  aged  9,  has  developed,  during  the  past  two 
years,  several  skin  patches  of  an  ivory-white  colour,  which  are  distinctly 
sclerodermatous.     The  largest  patch  is  situated   over  the  front  of  the 
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left  tibia,  is  oval  in  shape,  and  measures  3  in.  in  its  longest  diameter. 
It  is  quite  hard  to  the  touch,  and  there  is  considerable  thickening  of 
the  skin.  In  one  place  it  has  not  recovered  from  the  effects  of  a  kick 
some  three  months  ago,  which  caused  superficial  ulceration  at  the  time 
and  now  redness.  Otherwise  the  patch  is  ivory-white  and  quite  smooth. 
Behind  the  right  calf  is  a  smaller  white  patch,  also  sclerodermatous, 
about  the  size  of  a  shilling ;  and  above  the  left  ankle  one  the  size  of 
a  sixpence.  On  the  abdomen  is  a  similar  patch  about  the  size  of  a  pea, 
and  between  the  scapulae  three  more  of  the  same  size,  with  intervening 
areas  of  healthy  skin.  All  these  patches  are  quite  white,  shiny,  and 
have  all  the  characters  of  morphoea.  Above  the  left  knee  are  several 
very  small,  punctate,  white  spots  which  cannot  be  said  to  feel  sclero- 
dermatous, and  it  appears  possible  that  these  spots  will  coalesce  later 
and  form  an  indurated  patch  like  the  one  over  the  tibia. 

There  are  well  marked  patches  of  erythema  on  the  back  and  chest, 
and  the  child  is  said  to  develop  such  patches  frequently,  but  they  soon 
pass  away.  During  the  last  two  years  the  child  has  been  living  at 
Leyton,  and  has  had  experience  of  several  air-raids  and  has  become 
emotional  and  excitable,  and  the  mother  ascribes  the  skin  condition 
to  her  nervous  condition. 

DISCUSSION. 

The  President  :  All  these  cases  of  morphoea  and  sclerodermia  are  of 
interest.  Dr.  Bunch  makes  a  note  of  the  kick  on  the  shin,  but  I  presume  he 
does  not  suggest  that  it  had  anything  to  do  with  the  causation  of  the  disease, 
though  no  doubt  it  complicated  it,  so  far  as  healing  is  concerned,  owing  to  the 
sclerodermic  skin  in  the  neighbourhood.  The  possibility  of  the  association  of 
this  type  of  morphcea  with  the  linear  sclerodermia  must  always  be  present  in 
our  minds.  The  association  of  injury  occurs  to  me,  because  within  the  last 
day  or  two  I  had  a  case  sent  to  me  in  consultation  from  Bradford,  the  patient 
being  a  child  of  about  the  same  age,  with  very  characteristic  linear  sclerodermia 
affecting  the  left  pectoral  girdle  and  the  left  arm.  And  it  was  not  only 
arranged  in  accordance  with  the  segmental  somatic  relationship  of  the  arm, 
but  the  sclerodermia  had  a  peculiar  spiral  distribution,  showing  the  way  in 
which  the  arm  developed  from  the  somatic  segment,  not  as  an  out-push,  but 
in  spiral  fashion  as  the  arm  received  its  full  development.  The  sclerodermia 
commenced  at  the  back  of  the  hand,  and  produced  contraction,  so  as  to 
impede  the  movements  of  the  liand  from  the  ring  finger  upwards,  working 
round  the  arm,  terminating  at  the  shoulder.  The  interesting  jDoint  was  that 
two  or  three  years  ago,  when  the  disease  commenced,  the  child  had  a  blow  on 
the  back  of  the  hand,  which  produced  a  bruise,  and  that  took  a  long  time  to 
heal.     The  parents  were  convinced  that  the  sclerodermia  commenced  at  that 
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time,  and,  as  they  think,  in  consequence  of  the  injury  to  the  back  of  the  hand. 
Only  in  the  sclerodermic  area  of  the  back  of  the  hand  was  there  anything  in 
the  nature  of  excess  of  growth.  Where  the  injury  occurred,  the  area  was  of 
a  slightly  keloid  character.  So  when  Dr.  Bunch  began  to  speak  of  the  kick  in 
this  case,  I  thought  he  was  going  to  launch  into  an  aetiological  association 
between  the  two.  Whether  these  guttate  types  of  morphoea  are  the  same  in 
aetiology  as  the  linear  type  is  still  a  matter  for  discussion,  but  as  these  cases 
are  of  exceptional  interest  in  regard  to  aetiology  and  pathology,  I  shall  be  glad 
to  hear  the  views  of  others.  I  fear  there  is  not  much  to  be  done  in  the  way 
of  treatment.  I  do  not  think  thyroid  gland  treatment  is  of  any  real  value. 
But  if  the  condition  affects  certain  regions,  continuous  massage  does  good. 
I  have  shown  cases  of  supra-orbital  morphoea  which  caused  much  trouble  in 
movements  of  the  upper  lid,  and  after  continuous  massage  the  skin  showed 
a  tendency  to  become  more  supple  and  comfortable. 

Dr.  S.  E.  DORE  :  I  agree  that  Dr.  Bunch's  case  is  localized  sclerodermia 
or  morphoea,  with  guttate  lesions,  but  it  differs  from  my  cases  and  the  case 
shown  by  Dr.  G.  W.  Sequeira  in  the  distribution  and  in  the  fact  that  there  is 
a  large  patch  of  ordinary  morphoea,  as  well  as  the  guttate  lesions.  This  shows 
that  the  guttate  or  "white-spot"  patches  are  morphoeic,  and  not  atrophic 
lichen  planus  papules.  I  regard  the  atrophic  macules  in  this  case  as  a  late 
stage  of  the  guttate  morphoeic  lesions. 

Dr.  H.  G.  x\damson  :  An  interesting  point  is  the  association  of  blotchy 
erythema.  That  is  not  a  sufficiently  recognized  association  :  an  erythema,  or 
urticaria,  or  even  fluid  in  the  joints  in  early  cases  of  sclerodermia,  suggests 
that  the  condition  is  a  toxic  erythema.  When  I  suggested  putting  the  child 
to  bed,  I  did  so  because  the  condition  is  in  the  acute  stage ;  it  is  best  to  keep 
the  patient  in  bed  until  the  inflammatory  redness  and  swelling  has  subsided. 
I  recently  had  a  case  of  sclerodermia  in  a  girl,  the  whole  of  whose  arm  was 
swollen ;  she  was  in  what  Crocker  called  the  oedematous  stage.  After  a  few 
weeks  in  bed  this  subsided  and  left  sclerodermia  patches.  There  appears  to  be 
no  distinction  between  the  patchy  type  and  that  in  which  there  is  a  segmental 
distribution.  My  view  of  the  guttate  type  is  that  it  is  simply  its  early  appear- 
ance round  a  hair  follicle  which  determines  it,  and  that  the  lesions  afterwards 
coalesce  into  a  patch.  It  is  the  beginning  of  the  sclerodermia  around  the  more 
vascular  parts  of  the  hair  follicle.  In  the  pi^esent  patient  the  patch  on  the  leg 
is  surrounded  by  smaller  outlying  patches  around  hair  follicles.  Both  types, 
the  band  form  and  the  guttate  form,  may  occur  in  the  same  patient. 

Dr.  Pernet  :  There  may  be  some  difference  in  the  a3tiological  factors  at 
work,  or  in  their  incidence,  in  the  usual  morphoeic  and  sclerodermic  forms,  and 
on  the  other  hand,  band  and  segmental  forms  ;  ^  and  also  as  regards  those  types 
with  herpetiform  distribution  and  sclerodactylia. 

'  See  Brissavid  :  "  Metamerism  in  the  Trophoneuroses."    Abstract  by  Pernet,    Brit.  Journ. 
Derm.,  1900,  xii,  p.  68. 


Section  of  Dermatology  27 

Dr.  F.  Paekes  Weber  :  In  regard  to  the  remarks  of  Dr.  Adamson,  I 
■would  remind  members  that  in  the  early  stages  of  the  symmetrical  generalized 
type  of  sclerodermia  the  oedema-like  appearance  may  he  at  first  so  striking 
(even  on  the  face)  that  the  condition  may  he  mistaken  for  kidney  disease. 
Then  the  swelling  may  disappear.  It  is  during  the  hypertrophic,  "oedematous," 
stage  that  there  is  still  some  hope  of  almost  complete  recovery. 

Dr.  BrNCH  (in  reply):  I  think  the  history  is  clear  that  the  white  patch 
preceded  the  kick.  The  skin  condition  began  two  years  ago,  the  kick  was 
received  three  months  ago.  The  erythema  in  this  patient  is  new  to  me :  I  did 
not  see  it  before  to-day,  when  Dr.  Adamson  called  my  attention  to  it.  I  do  not 
think  Dr.  Dore  and  I  clearly  understand  one  another  about  that  previous  case 
of  "  white-spot  disease."  I  inclined  to  the  view  that  it  was  lichen  planus 
atrophicus,  and  therefore  that  it  was  not  white-spot  disease.  If  it  had 
been  morphoea  guttata  I  should  have  called  it  white-spot  disease.  If  it  was 
definitely  an  atrophic  disease  I  think  that  would  exclude  it  from  the  white- 
spot  disease  group.  Some  of  the  patches  on  the  child's  leg  are  very  small  and 
very  slightly  sclerodermatous.  These  punctate  lesions  will  probably  become 
more  thickened  later  on,  and  I  regard  them  as  showing  early,  not  late,  stages 
of  the  disease. 


Case  of  Pigmentation  of  the  Mucous  Membrane. 
By  H.  C.  Samuel. 

The  patient  is  a  widow  aged  65.  She  has  had  eight  children  and 
one  miscarriage,  all  before  the  age  of  35,  when  the  present  condition 
was  first  noticed  on  the  lips.  The  lesions  are  pigmented  spots,  which 
first  appeared  on  the  lip,  others  following  on  the  buccal  mucous  mem- 
brane and  palate.  There  was  also  one  isolated  spot  on  the  skin  of  the 
forehead,  which  was  removed  surgically  by  Mr.  Mower  White  sixteen 
years  ago.  The  patient's  husband  died  of  "consumption,"  and  six 
children  also  died  young  of  conditions  which  suggested  tuberculosis. 
The  patient  was  seen  by  Dr.  Sibley  twenty  years  ago,  and  I  understand 
also  by  Sir  J.  Hutchinson.  At  that  time  the  tachycardia  was  also 
noted,  and  is  now  quite  a  marked  feature  with  a  systolic  nmrmur. 

What  is  the  aetiology  of  these  pigmented  spots  ?  The  marked 
resemblance  to  the  inside  of  a  dog's  mouth  suggests  the  idea  that  the 
whole  condition  is  of  the  nature  of  pigmented  na:'vus.  The  fact  that 
they  did  not  appear  till  the  age  of  80  does  not  negative  that  hypothesis. 

I  do  not  know  whether  there  is  any  association  between  the  present 
condition  and  the  heart  trouble.  I  brought  her  in  order  that  I  might 
ascertain  opinions  as  to  aetiology  :  whether  members  regard  it  as  a  naevus 
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or  whether  it  has  an}*  connexion  with  disorders  of  the  suprarenal  gland. 
In  Addison's  disease,  also  associated  with  tachycardia  and  tuberculosis, 
there  is  a  quite  different  history. 

DISCUSSION. 

Dr.  Peexet  :  I  have  seen  a  few  examples  of  this  kind  of  case.  I  consider 
the  condition  is  congenital.  I  have  compared  them  with  the  black  spots  seen 
in  the  mouths  of  dogs. 

Dr.  F.  Paekes  Webee  :  Similar  cases  of  pigmentation  not  due  to  Addison's 
disease  have  occasionally  been  brought  forward  in  London.  This  case,  I 
suspect  to  be  an  example  of  a  kind  of  simple  pigmented  naevus  of  the  mucous 
membrane  of  the  oral  cavity.  If  members  care  to  look  up  the  accounts  of 
cases  with  patchy  pigmentation  in  the  mouth,  they  will  find  that  a  sufficient 
number  have  had  pernicious  anaemia  to  make  one  suspect  there  must  be  an 
association  between  the  two  conditions  ;  such  cases  have  been  recorded  by 
Hale  White,  H.  French,  A.  Lazarus,  H.  D.  Pvolleston  and  T.  G.  Moorhead. 

Mr.  Samuel  (in  reply)  :  I  certainly  regard  this  condition  as  na}void,  but  it 
is  suggestive  that  it  did  not  appear  until  the  patient  was  30  years  of  age 
(although  that  does  not  necessarily  exclude  naevus),  and  that  there  shordd  be 
such  a  marked  family  history  of  tubercle  as  well  as  of  tachycardia  in  her  own 
case.     I  think  there  may  possibly  be  some  association. 

Case    of    Multiple    Leuconychia   Striata,   associated   with 
Leuconychia  Totalis  of  One  Thumb  Nail. 

By  George  Peenet,  M.D. 

The  patient  is  a  young  woman  aged  28,  first  seen  by  me  at  the 
West  London  Hospital  on  December  20,  1918.  Six  months  previously 
the  left  thumb  nail  began  to  grow  up  white  from  the  matrix  end.  This 
nail  was  entirely  of  an  opaque  chalky  white.  Four  months  later  other 
nails  began  to  show  changes  in  the  shape  of  white  transverse  bands, 
also  starting  from  the  matrix  end.  The  photograph  shows  the  con- 
dition at  that  time.  The  toe  nails  were  not  affected.  About  three 
and  a  half  months  ago  all  but  five  teeth  in  the  lower  jaw  were  extracted 
on  account,  I  take  it,  of  pyorrhoea.  The  correlation  between  nails  and 
teeth  must  be  borne  in  mind.  There  was  no  history  of  any  precedent 
illness  to  account  for  the  nail  changes,  but  the  pyorrhoea  may  have  been 
the  fons  et  origo  or  have  played  some  part  in  its  production.  The 
patient  has  been  and  still  is  in  good  health,  and  Dr.  J.  A.  Butler,  who 
sent  the  case  to  me  and  overhauled  her,  had  found  nothing  wrong  with 
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her.  The  patient  herself  thought  it  was  due  to  her  occupation  of 
handhng  and  serving  out  butter  and  margarine.  There  was  no  sign 
of  inflammation  or  infection  about  the  matrices  of  the  nails.  I  put  her 
on  mist,  arsen.  et  strych.,  and  there  are  already  some  signs  of  improve- 
ment. The  association  of  leuconychia  striata  and  leuconychia  totalis 
is!  uncommon. 


Case  of  Leuconychia. 


Dr.  F.  Paekes  Weber  :  I  think  this  is  an  early  stage  of  leuconychia 
totalis,  and  in  some  of  tliese  cases  it  is  impossible  to  find  a  predisposing 
cause.  In  certain  cases,  however,  tlie  subjects  of  the  condition  are  distinctly 
neurasthenic,  and  this  woman  tells  me  she  is  very  "nervy."  I  happen  to  have 
shown  one  of  the  earliest  reported  cases  of  leuconychia  totalis  in  England.* 
I  do  not  know  whether  in  any  cases  the  leuconychia  totalis  has  been  known  to 
have  been  preceded  by  leuconychia  striata.  Dr.  Pernet's  present  case  is  the 
only  one  I  know  of  in  which  leuconychia  totalis  of  some  nails  has  been 
associated  with  leuconychia  striata  of  other  nails.  In  a  recent- paper'*  I  have 
tried  to  collect  the  accounts  of  all  cases  of  either  condition.  Dr.  Pernet 
mentioned  giving  arsenic  to  this  patient.  One  kind  of  leuconychia  striata  has 
been  said  to  be  due  to  arsenic,  and  has  been  named  "leuconychia  striata 
arsenicalis." 

'  Weber  and  Krieg,  Brit.  Journ.  Derm.,  1899,  xi,  p.  120. 

^  P.  Parkes  Weber,  International  Cli7iics,  Philadelphia,  1918,  Series  28,  i,  p.  108. 
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Case  for  Diagnosis,  sent  from  University  College  Hospital. 

Shown  for  J.  H.  Stowers,  M.D.,  by  H.  C.  Samuel. 

The  patient,  a  male,  aged  27,  onh^  presented  himself  at  the  hospital 
this  afternoon.  He  is  a  Belgian.  There  is  no  history  of  syphilis.  The 
present  condition  began  three  years  ago,  and  since  then  he  has  had 
several  recurrences.  There  are  papular,  nodular  discrete  lesions,  of  lichen 
planus  type.  They  are  more  or  less  generalized  :  some  are  aggregated 
together.  In  parts  they  are  covered  by  grey  scales.  The  skin  of  the 
penis  is  aifected,  but  not  its  mucous  membrane,  nor  that  of  the  mouth. 
The  scalp  and  face  (moustache  region)  are  also  affected.  The 
Wassermann  test  has  not  been  made.  Dr.  Stowers  is  inclined  to  regard 
it  as  a  variation  of  lichen  planus,  and  I  cannot  suggest  any  other  diagnosis, 
but  a  further  investigation  will  be  made. 

DISCUSSION. 

Dr.  Semon  :  The  extraordinary  thing  about  this  case  is  the  absence  of 
involvement  of  mucous  membranes.  On  the  penis  the  eruption  stops  short 
in  a  peculiar  way  on  the  prepuce,  and  the  glans  is  not  involved  at  all. 
I  should  have  thought  that  in  a  case  of  lichen  planus  of  that  extensive 
distribution  there  would  have  been  some  involvement  of  mucous  membrane. 
Dr.  MacCormac  will  bear  me  out  in  the  statement  that  we  saw  many  cases  of 
lichen  planus  together  in  France,  and  in  a  large  proportion  of  these  the  mucous 
membranes  were  involved.  I  cannot  suggest  any  diagnosis  other  than  lichen 
planus,  but  I  think  a  biopsy  would  be  useful.  The  individual  lesions,  especially 
those  on  the  anterior  surface  of  the  wrist  and  on  the  neck,  are  typically  lichen 
planus,  but  the  agglomerated  masses  of  eruption  do  not  help  that  diagnosis, 
and  I  have  never  yet  seen  a  case  in  which  the  face  and  scalp  were  involved. 

Dr.  Pernet  :  On  looking  closely  with  a  lens  at  some  of  the  elements  on 
the  flexor  surfaces  of  the  wrists,  one  cannot  come  to  any  other  conclusion  but 
that  it  is  lichen  planus,  and  one  would  scarcely  argue  that  the  condition  further 
up  and  on  other  parts  is  something  else.  I  consider  this  must  be  lichen  planus, 
but  of  a  very  exuberant  type — lichen  planus  obtusus.^  In  my  experience  of 
lichen  planus  generally,  I  would  say  there  may  be  extensive  involvement  of 
the  skin  and  the  buccal  mucous  membranes  be  little  affected.  On  the  other 
hand,  I  have  seen  cases  of  marked  involvement  of  the  mouth,  with  moderate 
or  slight  involvement  of  the  skin  generally. 

'  When  the  case  was  shown  on  the  first  occasion  some  time  ago,  I  pointed  out  then  the 
lichen  planus  appearance  of  some  of  the  elements. 
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The  President  :  I  am  glad  tliat  obvious  difference  of  opinion  has  been 
manifested  in  this  discussion.  When  I  first  saw  the  case  the  distribution  and 
the  general  appearance  of  the  condition  suggested  to  me  pityriasis  rubra  pilaris. 
Then  what  Dr.  Pernet  said  about  the  character  of  the  wrist  and  neck  lesions 
made  me  wish  it  were  possible  to  reverse  my  first  impression.  But,  even  so, 
I  am  not  inclined  to  be  diverted  from  my  original  view.  I  think  there  is  no 
aetiological  relation  between  the  two  conditions,  but  long-lasting  lesions 
of  pityriasis  rubra  pilaris  come  'to  resemble  the  lesions  of  lichen  planus 
extraordinarily  closely.  So  I  cannot  arrive  at  a  firm  diagnosis.  The  diagnosis, 
three  years  ago,  of  granuloma  of  undescribed  origin,  would  still  make  me 
hesitate  before  committing  myself.  ,  The  case  is  an  unusual  one,  and  I  shall 
be  glad  if  Mr.  Samuel  will  ask  Dr.  Stowers  to  let  us  know  the  result  of  a 
histological  examination,  and  to  supply  any  further  details  that  may  be 
forthcoming.  The  case  evidently  provoked  a  good  deal  of  discussion  when 
it  was  originally  shown.  At  that  date  Dr.  Pernet  did  not  rule  out  the 
possibility  of  its  being  xanthoma,  and  Dr.  Adamson  thought  it  was  xanthoma 
diabeticorum,  whereas  now  he  believes  it  to  be  liclien  planus. 

Fostscript  by  Dr.  Stowers. — Since  this  patient  was  exhibited  it  has 
transpired  that  the  case  was  shown  and  fully  described  by  Dr.  Dudley 
Corbett  in  1914.  A  full  account  will  be  found  in  the  Proceedinys  of 
the  Derinatological  Section  reporting  the  meeting,  and  subsequent 
discussion,  for  December  17,  1914.^  It  was  then  regarded  by  some 
members  as  an  infective  granuloma,  by  others  as  a  new  and  previously 
undescribed  disease.  It  is  intended  that  a  further  report  shall  be  made 
on  the  case  at  a  future  date. 


Case  of  Arsenical  Pigmentation  and  Hyperkeratosis  occurring 
in   the  Course   of   Dermatitis   Herpetiformis. 

By  E.  G.  Graham  Little,  M.D. 

The  patient  is  a  woman,  aged  about  30,  who  has  been  under  my 
care  at  St.  Mary's  Hospital  for  the  past  two  years,  during  which  time 
she  has  been  taking  small  doses  of  arsenic.  She  has  been  a  very 
interesting  patient  throughout.  She  has  typical  dermatitis  herpetiformis 
which  has  been  controlled  with  singular  certainty  by  arsenic,  her  dose 
to  produce  control  being  3  minims  three  times  a  day,  rarely  increased 
to  5  minims  when  the  smaller  dose  seemed  to  hang  fire.  She  has  taken 
the  drug  nearly  continuously,  for  experiment  has   shown  that   if  she 

'  Proceediufjs,  1914-15,  viii,  pp.  54-59. 
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leaves  it  off  the  rash  returns  within  a  few  days,  but  she  has  kept 
the  dose  down  to  the  smallest  that  relieves  her  of  the  rash.  A  few 
months  ago  she  began  to  show  the  typical  "  rain  drop  "  pigmentation  of 
the  abdomen,  which  has  slowly  increased,  until  now  the  greater  part 
of  the  surface  of  the  chest  and  abdomen  are  affected.  Still  later  she 
began  to  show  a  granular  condition  of  the  palms  and  soles,  which  were 
thickened  and  covered  with  minute  hyperkeratotic  elevations.  There 
is  no  disturbance  of  the  reflexes  nor  numbing  of  sensation,  and  no 
symptoms  of  acute  arsenical  intoxication  have  been  observed  at  any 
time.  The  question  arises  whether  *one  is  justified  in  allowing  the 
patient  to  follow  her  own  wish,  which  is  to  run  some  risk  as  the  price  of 
comparative  immunity  from  the  distressing  symptoms  of  her  disease. 


DISCUSSION. 

The  President  :  In  early  days  there  existed  certain  groups  of  out-patient 
hospitals  and  clinics.  Some  dealt  with  eye  diseases,  some  with  skin  diseases. 
It  was  stated  that  patients  who  emerged  from  the  eye  disease  clinic  had  droi)s 
]5ut  in  their  eyes  as  a  matter  of  routine  :  patients  emerging  from  the  skin 
clinic  had  arsenic  prescribed  to  them.  Hence  it  is  not  surprising  that  patients 
developed  arsenical  poisoning  in  its  various  types,  and  the  number  of  post- 
ai'senical  phenomena  which  we  used  to  see  was  much  greater  than  now. 
Still,  the  question  does  occasionally  arise  as  to  whether  it  is  wise  to  continue 
the  drug  or  not,  in  what  may  appear  to  be  medicinal  doses. 

Dr.  Semon  :  In  a  recent  issue  of  the  British  Journal  of  Dermatology ^ 
Mr.  McDonagh  pointed  out  that  the  toxic  manifestations  of  arsenic  could  be 
controlled  by  intramine. 

Dr.  Peenet  :  There  is  some  danger  of  cancerous  degeneration  in  these 
keratotic  lesions.  In  a  case  I  published  with  Eadcliffe  Crocker,'*  the  patient 
had  to  suffer  amputation  of  the  thumb  and  index  finger. 

Dr.  S.  E.  DORE  •  An  important  point  seems  to  me  to  arise  out  of  this 
discussion,  namely,  that  in  order  to  get  much  benefit  from  arsenic  in  dermatitis 
herpetiformis  it  is  necessan,-  pi-actically  to  poison  the  patient,  in  other  words, 
the  eruption  does  not  yield  until  sufficient  arsenic  has  been  given  to  produce 
symptoms  of  arsenical  toxaemia.  All  the  cases  I  have  seen  controlled  by  this 
dnig  have  shown  toxic  symptoms  sooner  or  later. 


'  Brit.  Journ.  Derm.,  1918,  xxx,  p.  79. 

-  "Epithelioma  Supenening  on  Arsenical  Keratosis,''  Brit.  Med.  Journ,  1901,  ii,  p.  864. 
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President — Sir  James   Galloway,   K.B.E.,  C.B. 


Case  for  Diagnosis.' 
By  H.  G.  Adamson,  M.D. 

The  patient  is  a  nursing  sister,  and  the  condition  for  which  she 
came  began  in  June,  1917,  in  Baghdad.  She  was  bitten  by  mosquitoes, 
and  the  bites  were  followed  by  sores,  which  suppurated.  The  condition 
was  diagnosed  as  Baghdad  boil,  and  she  was  treated  by  X-ray 
applications.  Apparently  the  suppuration  continued  until  she  was  on 
her  way  home  in  January,  19]9,  and  then  the  lesions  began  to  dry  up. 
She  now  has  eight  patches,  varying  in  size  from  that  of  a  threepenny- 
piece  to  that  of  a  shilling  :  one  on  the  cheek,  one  on  the  neck,  three  on 
the  left  arm,  one  on  the  right  arm,  and  one  on  the  ankle.  These  are 
circumscribed  patches,  dusky-red,  with  slightly  raised  margins,  and  a 
centre  which,  in  some,  is  crusted,  in  others  is  grey  and  striated,  making 
it  rather  suggestive  of  lichen  planus  in  large  patches.  Others  of  the 
patches  are  stippled  and  look  like  those  of  lupus  erythematosus. 
From  the  history  of  suppurating  lesions,  I  think  it  may  have  been 
Oriental  sore. 

I  brought  her  not  only  that  I  might  have  views  on  the  diagnosis, 
but  also  in  regard  to  treatment. 

DISCUSSION. 

Dr.  MacLeod  :  With  regard  to  tlie  suggestion  that  it  is  Oriental  sore — ■ 
by  that  I  mean  a  sore  due  to  Leishmania  tropica — the  absence  of  induration  is 
against  that  diagnosis,  and  it  is  more  likely  to  be  a  streptococcal  infection 

'  .At  a  meeting  of  the  Section,  held  March  20,  1919. 
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or  due  to  some  micro-organism  of  the  type  which  causes  veldt  sore.     Good 
results  have  followed  the  treatment  of  Oriental  sore  by  curettage  and  X-rays. 

Dr.  A.  Eddowes  :  If  I  had  not  heard  the  history,  I  should  have  thought 
this  was  like  so  many^  cases  I  have  seen  in  soldiers  back  from  the  Front- 
In  the  first  case  of  apparently  the  same  nature  which  came  lender  me, 
staphylococci  were  found  in  the  lesions.  Therefore  I  called  them  subacute 
boils.  I  think  this  is  a  chronic  form  of  such  infection,  and  that  it  wall  ydeld  to 
local  treatment  appropriate  for  that  condition. 

Dr.  Semon  :  "We  had  two  cases  in  France  in  soldiers  from  Mesopotamia ; 
the  situation  was,  as  in  this  case,  on  the  cheeks  and  forearms,  and  in  both 
cases  Captain  Small,  E.A.M.C,  found  the  Leishman  bodies  in  the  discharge. 
They  cleared  up  in  three  months.  X-rays  are  recommended  as  a  good  treat- 
ment for  Oriental  sore.  We  applied  the  rays  to  one  of  these  cases,  but  not  to 
the  other,  and  there  seemed  to  be  no  difference  in  the  progress  of  the  two. 
Probably  as  soon  as  patients  leave  the  Tropics  the  foci  tend  to  clear  up,  as  they 
certainly  appear  to  be  doing  in  this  case. 

Dr.  Whitfield  :  I  thought  that  Leishmaniasis  cleared  up  if  you  gave 
salvarsan,  both  internally-  and  locally^  but  I  have  no  personal  experience  of 
treatment  of  the  disease. 

Dr.  Peexet  :  I  have  seen  several  cases  of  Oriental  sore,  especially  at 
Biskra.^  They  were  not  quite  like  this  case,  being  more  crusted  and  indurated 
at  borders.  An  Italian  lad  I  saw  in  the  street  at  Biskra  had  five  of  these  sores 
scattered  about  the  face.  They  had  been  present  five  months.  He  had  had  no 
treatment  and  did  not  appear  to  worry  about  them.  In  the  garrison  hospital 
at  Biskra  I  was  shown  several  cases  :  they  were  mostly  multiple.  I  have  dealt 
with  a  "  Chitral  sore,"  which  is  the  same  thing.  Thorough  curetting  and  the 
use  of  acid  nitrate  of  mercury  cured  it.  In  "  The  Adventures  of  Haji  Baba  of 
Ispahan,"  by  Morier,  there  is  a  very  good  description  of  Oriental  sore.  The 
condition  may  clear  up  spontaneously,  leaving  a  scar.  The  appearances  in 
the  present  case  appear  to  be  in  the  involuting  phase. 

Dr.  Adamsox  (in  reply)  :  There  is  a  difference  of  opinion  as  to  the  value 
of  salvarsan  for  this.  I  had  one  case  in  hospital  in  a  soldier  whose  condition 
cleared  up  with  the  use  of  galyl :  it  cleared  up  less  quickly  than  syphilis  does. 

Postscript. — Pathological  report,  April  8, 1919:  "  Film  from  scrapings  shows 
Leishman-Donovan  bodies  in  small  numbers."  Further  investigations  are 
being  made. 

'  In  Algiers,  Profe&sor  Brault  told  me  that  the  clou  or  bouion  de Biskra,  was  also  known  as 
"le  chancre  du  Sahara,"  and  that  dogs  and  horses  also  suffered  from  the  disease  about  the 
nostrils. — G.  P. 
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Case  of  Multiple   Neuromata  of  the  Skin. 

By  E.  G.  Geaham  Little,  M.D. 

The  patient  is  a  South  African  soldier,  aged  about  6i).  He  was 
quite  well  until  about  two  years  ago  when  he  began  to  develop  nodules 
like  those  now  seen  on  the  right  leg,  without  any  history  of  injury. 
He  has  now  some  hundreds  of  small  bluish,  reddish  and  hard  nodules, 
the  size  of  a  split  pea,  in  the  substance  of  the  skin,  extremely  tender  to 
touch,  so  that  even  the  slight  friction  of  the  trousers  causes  him  pain. 
There  are  a  few  similar  lesions  on  the  left  leg,  and  none  elsewhere. 
There  are  no  soft  tumours  such  as  are  found  in  Von  llecklinghausen's 
disease,  which  was  one  diagnosis  suggested.  The  section  shows  that 
the  bulk  of  the  tumour  is  made  up  of  nerve-fibres  so  that  neuroma  is 
a  justifiable  diagnosis,  notwithstanding  the  extreme  rarity  of  this 
condition. 

Case  of  Dercum's  Disease. 

By  E.  G.  Graham  Little,  M.D. 

The  patient  is  a  woman  aged  54,  of  stout  build,  formerly  the  wife 
of  a  publican  and  then  accustomed  to  take  alcohol  to  some  excess  but 
not  at  all  in  the  last  sixteen  years  of  her  widowhood  in  which  her 
circumstances  have  been  somewhat  reduced.  The  tumours  for  which 
she  sought  my  treatment  date  from  about  seven  years  ago,  during 
which  time  they  have  slowly  increased  in  size.  At  present  she  has  two 
large  pad-like  masses  about  8  in.  by  6  in.  in  surface  measurement 
forming  pendulous  swellings  above  each  elbow,  apparently  consisting  of 
diffuse  lipoma,  without  any  discrete  nodules,  and  of  a  dark  violet  redness 
from  cyanosis.  They  are  extremely  cold  to  touch,  quite  different  from 
the  temperature  of  the  body.  She  has  two  much  smaller  pads  of  similar 
tissue  on  the  back  of  each  wrist.  The  tumours  are  painful  and  disturb 
her  sleep.  During  the  last  six  years  she  has  lost  4  st.  in  weight, 
although  at  the  same  time  the  tumours  have  grown  larger,  so  that 
although  she  is  still  a  stout  woman  (1*2  st.  at  present)  the  tumours 
cannot  be  said  to  form  part  of  a  general  increase  of  fat.  There  is  a 
somewhat  obscure  history  of  her  mother  having  died  of  diffuse  tumours 
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described  as  cancer.  The  remarkable  symmetry  of  the  adipose  deposits, 
the  typical  diffuse  pad-like  swellings,  and  the  pain  associated  with  them 
seem  to  me  to  make  the  diagnosis  of  Dercum's  disease  (adiposis  dolorosa) 
probable.  An  X-ray  photograph  of  the  thyroid  shows  no  diminution  in 
size  and  no  calcareous  deposits  as  were  found  in  two  of  Dercum's  cases. 
Tlie  remarkable  cyanosis  is  probably  to  be  explained  by  the  poor 
vascularitv  of  the  fattv  new  tissue. 


DISCUSSION. 

Dr.  Peenet  :  In  Dercum's  disease  there  is  no  discoloration  :  as  far  as 
I  rememlier.  the  few  cases  I  have  seen  were  of  the  colour  of  the  ordinary  skin. 

Dr.  Whitfield  :  Most  cases  of  Dercums  disease  have  a  calcified  thyroid, 
and  if  that  were  the  case  here,  it  would  support  the  diagnosis  as  against  the 
tubercular  hypothesis.  At  King's  College  Hospital,  not  long  ago,  I  had  a  case 
when  I  was  acting  as  Internal  Physician.  Thyroid  was  given  for  a  short  time, 
but  it  did  no  good  at  all. 

Mr.  H.  C.  Samuel:  Is  Dercum's  disease  associated  with  mental  changes? 
I  understand  a  certain  number  of  tiie  cases  have  been  found  to  possess  a 
peculiar  mentality,  so  that  a  woman  aged  3H  may  ])ehave  like  a  child  of  f-i. 
This  patient's  mental  state  seems  to  be  normal. 

The  PeE-SIDEXT  :  The  distriliution  of  the  fat  deposit  is  an  important  point 
in  the  diagnosis  of  such  cases  of  irregular  adiposity.  It  is  not  unusual  to  see  a 
considerable  increase  of  subcutaneous  fat  on  the  outer  aspect  of  the  arms, 
especially  in  the  case  of  women.  The  skin  covering  the  fat  is  usually  discoloured 
owing  to  vanning  degrees  of  stagnation  erythema,  and  often  tender  and  i^ainful. 
Such  cases  have  been  frequently  commented  on  by  Dr.  \Yeber,  Dr.  Adamson, 
by  myself  and  others.  This  patient  seems  to  be  of  this  type.  But  it  is  very 
doubtful  if  such  a  ease  should  be  grouped  with  the  cases  described  as  "  Adiposis 
dolorosa."  Dr.  Dercum  illustrated  his  early  papers  with  representations  of  the 
peculiar  and  often  symmetrical  distribution  of  the  painful  fatty  masses  and  the 
picture  is  different  from  that  presented  by  this  patient.  Much  has  been  written 
on  the  various  forms  of  lipomatosis  since  Dercum  s  original  paper,  especially 
with  reference  to  the  relationships  existing  between  such  states  and  imperfect 
function  of  the  glands  of  internal  secretion.  In  some  cases  good  results  have 
been  obtained  after  the  administration  of  extracts  of  the  thyroid  and  other 
"  endocrine  organs."  Has  Dr.  Little  used  tliyroid  or  any  other  endocrine 
medication  in  this  case. 

Dr.  Little  :    Xo. 
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Case  for  Diagnosis. 
By  H.  W.  Baebek,  M.D. 

I  HA\'i-:  had  this  case  under  observation  since  early  in  February. 
Though  I  am  showing  it  as  one  for  diagnosis,  I  incline  to  the  view  that 
it  is  pellagra. 

The  patient  is  aged  ^^O,  and  is  a  painter  and  paperer  by  trade. 
Since  October,  1914,  however,  he  has  been  in  the  Army  on  home 
service. 

Family  history  :  His  father  was  subject  to  "  fits,"  from  which  he 
has  now  recovered.  The  patient  is  married,  and  his  wife  is  alive  and 
well.  They  have  had  eight  children,  of  whom  the  sixth,  a  girl,  has 
recently  had  "fits.'' 

Previous  history  :  He  has  himself  been  subject  to  "  fits,"  apparently 
epileptic  in  character,  since  childhood,  and  on  account  of  these  he  was 
discharged  from  the  Navy  at  the  age  of  20,  after  six  years'  service.  At 
this  time  he  had  sores  on  his  penis  which  were  diagnosed  as  syphilitic, 
and  for  which  he  was  treated  for  about  three  months  with  mercury  pills 
and  black  wash.  No  secondary  symptoms  developed.  At  the  age  of  36 
he  again  contracted  sores  on  his  penis,  and  his  foreskin  sloughed  off; 
shortly  afterwards  he  was  in  St.  George's  Hospital  for  about  twelve 
weeks  with  synovitis  of  his  knee,  which,  he  says,  was  diagnosed  as 
being  due  to  syphilis,  and  he  was  treated  with  medicine  only.  Two 
years  ago  he  was  treated  at  the  Herbert  Hospital,  Woolwich,  for  "  ery- 
sipelas "  of  his  face,  but  the  attack  was  not  accompanied  by  fever.  He 
has  also  been  treated  at  the  same  hospital  for  "neuritis"  of  the  arms 
with  radium  baths  and  massage.  He  states  that  he  has  noticed  swollen 
glands  in  his  neck  for  the  past  four  years.  No  history  can  be  obtained 
of  his  having  had  arsenic  given  him  internally.  He  has  had  no  fits 
during  the  past  two  years. 

History  of  the  skin  eruption:  At  Christmas,  1917,  while  on  sentry 
duty  on  the  marshes  near  Dartford,  he  noticed  a  small  swelling  on  the 
forefinger  of  his  right  hand  like  a  "  gnat-bite."  The  next  day  this  hand 
became  swollen,  red,  and  tender,  and  a  few  days  later  the  left  hand 
became  similarly  affected.  Soon  afterwards  the  nails  of  both  hands 
began  to  crack.  He  was  treated  for  "  rheumatism,"  and  given  mist, 
sodii  salicylatis.  Three  months  later  the  feet  became  affected  in  the 
same  way,  and   in  the   summer   the  skin  of  his  ears,  nose,  and  cheeks 
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became  reddened  and  very  tender.  Just  before  admission  to  Guy's 
Hospital  he  noticed  a  similar  condition  of  the  skin  over  his  elbows  and 
knees.  During  all  this  time  he  was  subject  to  attacks  of  very  severe 
pain  in  his  hands  and  feet,  so  severe  indeed  that  he  even  developed 
suicidal  tendencies,  and  he  became  very  depressed.  With  these  attacks 
the  skin  of  the  affected  parts  became  more  inflamed  and  swollen,  and 
was  exquisitely  tender. 

Condition  on  admission  to  hospital :  The  patient  came  under  my 
observation  on  February  11  of  this  year,  and  he  was  admitted  under 
Dr.  Lauriston  Shaw,  who  very  kindly  allowed  me  to  take  charge  of  him. 
At  that  time  the  hands  and  feet,  both  on  their  extensor  and  flexor 
surfaces,  were  involved  in  an  acute  erythrodermia  :  the  skin  was 
reddened,  infiltrated  to  the  touch,  and  extremely  hyper  aesthetic.  The 
■epidermis  of  the  palms  and  soles  was  desquamating  in  thick  scales, 
and  the  nails  of  the  hands  were  brown  and  fissured.  Examination 
showed  that  a  similar,  though  less  acute,  condition  of  the  skin  was 
present  in  the  following  situations  :  Over  the  elbows  and  front  of  the 
knees  in  bilaterally  symmetrical  patches,  on  the  buttocks  over  the  ischial 
tuberosities  and  around  the  anus,  on  the  ears,  the  nose,  and  the  butter- 
fly area  of  the  cheeks.  Apart  from  the  erytlirodermia  there  was  very 
evident  brownish  pigmentation  of  the  skin  in  the  affected  areas,  most 
marked  on  the  wrists,  whence  long  brown  streaks  extended  up  the  fore- 
arms, on  the  extensor  surfaces  of  the  feet  and  ankles,  over  the  malleoli, 
and  on  the  buttocks.  The  patient  had  generalized  tremors  and  seemed 
in  a  very  nervous  state.  Further  examination  showed  that  below  the 
angle  of  the  right  lower  jaw  there  was  a  visible  mass  of  enlarged  hard 
glands,  and  other  glands  were  palpable  on  both  sides  of  the  neck  ;  the 
epitrochlear,  axillary,  and  inguinal  glands  were  also  enlarged.  There 
was  superficial  leucoplakia  of  the  mucous  membrane  of  the  inner 
surfaces  of  the  cheeks.  It  was  also  observed  that  the  skin  of  the  tip  of 
the  nose  was  atrophied,  giving  to  the  organ  a  "  pinched  "  appearance. 
The  knee-jerks  and  ankle-jerks  were  definitely  exaggerated  :  arm-jerks 
not  obtained.  Plantar  reflexes  flexor.  As  regards  sensory  changes  there 
was  no  apparent  disturbance  of  the  sensations  of  touch,  heat,  and  cold 
in  the  skin  of  the  affected  parts,  but  very  marked  hyperalgesia  as  tested 
by  a  pin-point.  The  limitation  of  this  hyperalgesia  to  the  areas  involved 
in  the  eruption  was  very  striking.  Nothing  abnormal  was  found  in 
the  chest  and  abdomen,  and  there  was  no  albumin  nor  sugar  in  the 
urine. 

Two  days  after  his  admission  to  hospital  large  symmetrical  bulhi' 
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developed  on  the  dorsum  of  each  foot,  and  the  patient  complained  of 
great  pain  in  his  liands  and  feet.  The  bullae  subsided  in  a  day  or  two, 
and  did  not  become  infected.  A  differential  leucocyte  count  showed 
increase  in  the  mononuclear  cells  (37  per  cent.).  The  Wassermann 
reaction  was  performed  twice  in  Dr.  Eyre's  laboratory,  and  was 
negative  on  each  occasion.  A  gland  was  excised  from  the  neck,  and 
was  kindly  examined  by  Dr.  Nicholson,  who  reported  that  it  was 
involved  with  sqaamous-ceUed  carcinoma.  No  primary  source  has 
as  yet  been  discovered.  AVhile  in  hospital  the  acuteness  of  the  skin 
condition  has  subsided,  though  he  has  had  two  or  three  attacks  of 
acute  pain  in  his  feet  and  hands.  The  large  epidermal  flakes  on 
the  palms  and  soles  have  completely  desquamated. 

The  appearance  and  distribution  of  the  eruption  led  me  at  first  to 
consider  the  possibility  of  its  being  pellagrous,  and  further  consideration 
has  strengthened  this  view.  There  is  one  point  in  his  history  which  1 
think  is  suggestive,  and  that  is  that  in  the  Army  he  was  employed  chiefly 
as  a  cook,  and  he  states  that  during  this  time  he  lived  mainly  on 
puddings,  having  no  appetite  for  meat,  and  eating  little  or  no  vegetables 
and  fruit. 

The  aetiology  of  pellagra  is  still  a  matter  of  discussion,  but  I  under- 
stand that  the  late  Dr.  Sand  with  believed  it  to  be  a  deficiency  disease, 
in  the  same  class  as  beri-beri.  If  this  case  is  not  pellagra,  I  cannot 
suggest  any  other  diagnosis. 

DISCUSSION. 

Dr.  G.  Pernet  :  I  consider  this  is  a  case  of  pellagra.  It  must  be  borne  in 
mind  the  patient  has  been  under  treatment  and  has  improved,  so  we  must  make 
allowances.  Dr.  Barber  says  it  was  red  and  scaly  when  first  seen.  I  have 
seen  a  number  of  cases  a  little  way  out  of  Rome.  On  the  occasion  of  the  Inter- 
national Dermatological  Congress  of  Rome  in  1912,  Dr.  Sambon  bade  us  visit  a 
pellagrous  village,  very  primitive  and  more  like  a  kraal.  But  there  the  people 
are  constantly  in  the  open  air  and  exposed  to  strong  sunlight.  Dr.  Barber  had 
the  advantage  of  observing  the  case  in  its  inflammatory  stage,  and  from  what 
he  has  told  us  I  think  his  diagnosis  is  cori"ect. 

Dr.  F.  Paekes  Weber:  My  experience  of  pellagra  is  limited,  but  Dr. 
Sambon  showed  me  some  cases  in  asylums  in  England,  which  he  assured  me 
were  absolutely  typical.  In  Dr.  Barber's  case  there  seems  to  be  no  seasonal 
change  such  as  there  is  in  pellagra  cases.  The  face  suggests  to  me  diS'uso 
sclerodermia,  and  the  patient  has  a  pinched  nose  such  as  that  resulting  from 
sclerodermic  tightness  of  skin.  Perhaps  the  condition  is  an  atypical  form  of 
generalized  sclerodermia  which  will  become  more  typical  later  on. 
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Dr.  Semon  :  I  saw  this  case  at  Guy's  Hospital  with  Dr.  Barber,  and  there 
were  then  enormous  bullae  on  the  dorsum  of  the  feet,  and  bullae  are  a  common 
complicaticrn  of  pellagra.  There  was  also  marked  hypersesthesia.  If  it  were 
ringworm,  would  there  be  this  marked  reaction,  and  how  could  the  pigmenta- 
tion be  thus  explained?  The  only  feature  which  seems  difficult  to  explain  on 
the  pellagra  view^  is  the  condition  of  the  nose,  the  pinched  appearance  of  which 
lias  been  mentioned. 

Dr.  Barber  (in  reply)  :  Surely  the  condition  of  the  nose  in  this  patient 
is  typical  of  pellagra,  for  the  dermatitis  of  pellagra  is  followed  by  atrophy.  I 
showed  him  to  some  Australians  who  had  seen  cases  of  pellagra  in  Egypt,  and 
they  said  at  once  that  the  condition  of  the  nose  is  typical,  and  that  the  atrophy 
usually  showed  itself  on  the  nose.  As  Dr.  Semon  said,  I  do  not  see  how  the 
occurrence  of  bullae  can  fit  in  with  the  diagnosis  of  psoriasis,  and  as  the 
patient  has  not  had  arsenic,  the  marked  pigmentation  is  against  psoriasis  or 
a  tinea  infection.  I  have  had  the  patient  under  observation,  and  a  striking 
feature  has  been  the  recurrent  attacks  of  acute  pain  in  the  hands  and  feet :  he 
is  extremely  hyperalgesic  even  now.  The  nails  in  pellagra  are  occasionally 
affected  in  thn  wav  vou  see  these  are. 


Two  Cases  of   Granulosis   Rubra  Nasi   in  Boys. 

By  H.  W.  Barber,  M.D. 

The  condition  is  not  now  so  marked  in  either  patient  as  w^hen 
I  first  saw  them  for  then  both  showed  verv  well  the  excessive 
sweating"  over  the  nose,  distinctly  so  in  the  central  furrow  of  the 
lip.  Both  have  had  chronic  ill-health,  both  have  cold  hands  and 
feet,  and  are  of  the  "scrofulous"  type.  I  shall  be  glad  to  hear 
views  as  to  the  cause  of  the  condition.  The  appearance  of  both 
these  patients  suggests  that  they  have  latent  tuberculosis. 

DISCUSSION. 

Dr.  A.  Eddowes  :  Have  these  boys  adenoids  ?  they  seem  to  have,  especi- 
ally the  younger.  If  so,  such  would  provide  a  source  of  irritation  to  the  end 
of  the  nose. 

Dr.  Graham  Little  :  I  have  had  two  cases,  which  did  very  well  after 
treatment  with  carbon  dioxide  snow. 
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Alopecia  of  the  Scalp  and  Eyebrows  associated  with 
Graves's  Disease. 

•    By  H.  W.  BARiiEE,  M.l). 

I  AM  showing  this  young  woman  because  she  illustrates  the 
connexion  between  alopecia  and  disturbance  of  the  thyroid  gland,  a 
subject  in  which  I  am  very  much  interested  in  connexion  with  influenza 
Her  hair  began  to  fall  out  three  years  ago,  and  she  became  (juite 
bald  last  summer,  losing  the  hair  of  the  eyebrows  and  eyelids  too. 
Apparently  the  pubic  hair  is  normal.  When  I  first  saw  her,  at  the 
beginning  of  the  year,  her  thyroid  enlargement  was  more  pronounced 
than  now :  she  also  had  exophthalmos,  though  only  slightly.  She 
showed  the  flushing  of  the  face  and  upper  part  of  the  neck,  and  very 
fine  tremor,  and  tachycardia.  I  kept  her  under  observation  the  whole 
of  one  afternoon,  and  her  pulse  varied  between  130  and  145  per  minute. 
Her  general  condition  has  improved  under  observation  ;  her  alopecia  is 
still  complete.  I  shall  be  glad  of  suggestions  for  treatment.  I  have 
not  given  any  gland  preparations,  but  perhaps  a  combination  of  them 
might  do  her  good.  With  regard  to  the  cases  of  post-influenzal  alopecia, 
the  worst  cases  I  have  had  have  shown  large  thyroids,  tremor,  and 
tachycardia,  and  in  fatal  cases  of  influenza  one  always  finds  the  thyroid 
enlarged.  I  have  some  preparations  of  thyroid  cut  from  cases  of 
influenza,  and  I  think  they  will  show  conditions  similar  to  those  in 
Graves's  disease. 

DISCUSSION. 

Dr.  AdamsoN  :  I  think  all  these  cases  of  total  alopecia  are  instances  oi" 
alopecia  areata  at  first.  When  the  hair  comes  off  in  illness  it  is  never  a 
complete  falling  off.  I  do  not  think  the  association  of  alopecia  with  Graves's 
disease  is  very  uncommon.  The  association  is  of  interest,  because  one  view 
hekl  of  alopecia  is,  that  it  is  due  to  some  internal  gland  secretion  disturbance.'. 

Dr.  S.  E.  DoKE  :  This  is  not  the  first  time  that  alopecia  areata  liasjbeen 
described  in  association  with  Graves's  disease.  Dr.  Burney  Yeo,  many  years 
ago,  described  a  case  in  which  there  was  enlargement  of  one  lobe  of  the 
thyroid,  with  exophthalmos  on  the  opposite  side,  and  alopecia  of  the  eyebrows, 
and  eyelashes  on  that  side,  followed   by  the  converse.'     Dr.  Jenkins"  recorded 

'  Brit.  Med.  Jouni.,  1877,  i,  p.  320. 

-  Brit.  Journ.  Ikvm.,  1915,  xxvii,  p.  407. 
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a  case  in  the  British  Journal  of  Dermatologij,  following  an  operation  on  the 
thyroid  (in  this  case  there  had  been  a  previous  attack  of  alopecia  areata),  and 
Dr.  Sequeira  has  seen  two  cases  of  alopecia  areata  following  partial  thyroid- 
ectomy.^ The  evidence  for  regarding  alopecia  areata  as  a  direct  result  of 
excessive  or  definite  secretion  of  the  thyroid  gland  appears  to  me  to  be 
inconclusive  and  its  association  with  Graves's  disease  is  so  rare  that  it  would 
seem  to  be  rather  a  part  of  the  general  nervous  disturbance  of  that  disease 
or  simply   coincidental  to  it. 


Case  of  Melanotic   Nasvo-carcinoma   (previously  shown).*' 

By  George  Pebxet,  M.D. 

This  patient,  a  woman,  aged  48,  was  brought  before  the  Section 
two  months  ago.  She  has  continued  under  the  care  of  Dr.  Lynham,  at 
the  Eadium  Institute,  who  is  to  be  congratulated  on  the  good  results  he 
has  obtained.  I  am  sending  round  the  photograph  of  the  original 
growths  for  comparison.  They  have  quite  disappeared.  Moreover, 
Dr.  Lynham  has  been  treating  with  radium  the  part  below  the  lobule 
of  the  ear  where  there  was  some  thickening. 

DISCUSSION. 

Dr.  Whitfield  :  Many  years  ago  after  working  at  the  subject  of  moles 
and  nsevo-carcinoma  I  ventured  to  express  the  opinion  that  there  were  two 
types  of  naevo-carcinoma.  The  first  is  so  hopelessly  malignant  and  affects 
glands  so  early  that  some  observers  are  of  opinion  that  operation  makes  them 
even  worse.  The  second  type  is  malignant  microscopically,  but  its  course  is 
more  like  that  of  a  rodent  ulcer.  I  remember  one  case  in  which  a  small 
ulcerating  tumour  developed  in  the  centre  of  a  widespread  pigmented  growi;h. 
At  the  first  operation  the  surgeon  removed  the  tumour  only.  Two  years  later 
the  malignant  disease  having  recurred  the  whole  pigmented  area  was  removed 
and  the  patient  did  perfectly  well.  I  secured  the  tissue  removed  at  both 
operations  and  found  microscopical  evidence  of  malignancy  in  both  pieces.  At 
the  discussion  on  malignant  tumours  held  by  this  Section  a  few  years  back  I 
.showed  a  number  of  photomicrographs  illustrating  my  contention.  I  have 
seen  one  case  which  the  medical  man  was  bold  enough  to  treat  by  freezing 
with  CO2  :  it  was  not  quite  cured,  but  nothing  very  bad  occurred,  and  the 
growth  was  successfully  removed  latei'.    The  point  is,  I  think,  that  where  there 

'  "Diseases  of  the  Skin, ""  .3rd  ed.,  p.  594. 

-  Vide  Proc.  Roy.  Soc.  Med.,  1918.  xii  (Sect.  Derm.),  p.  11,  with  photograph. 
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is  a  widespread  pigmented  area  with  a  growth  at  one  corner  or  in  the  centre, 
the  variety  is  probably  the  not  very  malignant  type,  whereas  where  the  whole 
area  is  tumour  and  there  is  no  wide  surrounding  pigmentation,  and  also  where 
one  gets  the  mushroom-shaped  tumour,  the  variety  is  of  the  ultra-malignant 
type.  This  case  would,  therefore,  in  my  view,  be  of  the  mild  type,  and  I  am 
not  surprised  that  radium  has  done  some  good.  In  my  opinion  wide  removal 
will  be  followed  by  cure  if  the  subsequent  course  shows  that  radium  will 
not  cure  it. 

The  President  :  There  is  no  doubt  that  radium  does  well  in  some  of 
these  cases.  At  the  time  Dr.  Whitfield  was  at  work  on  this  subject  I  read  a 
communication  on,  and  showed  photographs  and  sections  of  melanin-containing 
growths,  at  the  meeting  of  the  British  Medical  Association  at  Montreal.  It 
was  very  pleasant  to  find  that  Dr.  Whitfield's  observations  fitted  in  with  the 
discussion  which  took  place  at  that  meeting.  Dr.  Whitfield  is  right  as  to  the 
classification  which  he  has  made  in  regard  to  the  degrees  of  malignancy.  It  is 
not  every  pigmented  growth  which  is  severely  malignant. 

Dr.  Pekxet  (in  reply)  :  I  had  the  opinion  of  my  surgical  colleague  on  this 
case,  and  he  was  not  anxious  to  operate,  but  agreed  that  radium  should  be 
tried.  The  black  mark  has  been  in  existence  from  birth.  It  is  a  naevus.  The 
patient  knocked  it  accidentally,  and  then  the  growths  developed. 


Case    of    Unilateral    Band   Sclerodermia    and    Morphceo- 
sclerodermia   of  the   Left    Leg. 

By  George  Pernet,  M.D. 

The  patient  is  a  married  woman,  aged  31,  who  first  came  under  my 
observation  at  the  West  London  Hospital  on  February  14,  1919,  for 
thickening  of  the  skin  spreading  up  the  left  leg.  Two  years  before  that 
she  had  a  knock  over  the  left  outer  malleolar  region,  which  was  followed 
by  a  good  deal  of  local  swelling  for  three  or  four  weeks.  According  to 
her  account  she  caught  cold  in  it.  Eheumatic  fever  developed  and  she 
was  in  bed  for  eight  weeks.  The  swelling  about  the  seat  of  the  injury 
quite  disa[)peared. 

About  the  end  of  August,  1918,  thickening  of  the  skin  began  in  front 
of  the  left  external  malleolus  and  spread  upwards  in  band  form  as  far  as 
the  head  of  the  fibula.  Then  thickening  occurred  from  about  the  middle 
third  of  the  left  thigh  and  spread  upwards  to  the  fold  of  the  nates  on  the 
same  side,  in  which  situation  there  is  a  mixture  of  sclerodermia  and  of 
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lilac-bordered  morphcea.  A  narrower  band  of  sclerodermia  appeared 
on  the  instep,  extending  forwards  from  just  in  front  of  the  malleolus. 
These  bands  are  characteristic  of  sclerodermia  and  very  adherent  to  the 
underlying  structures,  causing  a  good  deal  of  pain  about  the  left  ankle 
in  flexion.  The  diagram  shows  the  arrangement.  The  left  leg  looks 
slightly  smaller  in  girth  than  the  right  :  llf  in.  in  circumference  just 
below  the  tibial  protuberance  as  against  12  in.  This  is  probably  due  to 
some  disuse  of  the  left  limb  on  account  of  the  afore-mentioned  pain.  The 
treatment  has  been  massage  and  thyroid.  Whether  the  injury  played 
:a  part  in  the  production  of  the  sclerodermia  I  cannot  say.^     There  is  a 


Case  of  nnilateral  band  sclerodermia. 


spirahzing  tendency  about  the  distribution  in  this  case  from  the  outer 
side  of  the  leg  towards  the  back  of  the  thigh,  corresponding  to  the 
embryological  torsion  of  the  limb  and  of  the  nerves." 


'  Vide  Radcliffe  Crocker's  Atlas,  Plate  xlviii.  A  girl,  aged  5,  in  whom  the  sclerodermia 
of  right  foot  began  on  site  of  a  scar,  result  of  a  blow. 

-See  also  Brissaud  :  "Le  metaroerisme  dans  les  tropho-nevroses,"  Abst.,  Pernet,  Brit. 
Journ.  Derm.,  xii,  1900,  p.  68  :  and  Head  and  Campbell's  diagrams.  {Brain,  1900,  xxiii, 
pp.  351-523.) 
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DISCUSSION. 

Dr.  Eddowes  :  These  band  sclerodermias  have  interested  me  ever  since 
I  showed  a  case  of  a  girl  in  whom  one  side  of  the  face  was  imperfectly 
developed,  and  who  had  a  band  of  sclerodermia  down  the  neck  and  up  behind 
the  ear.  There  was  a  liistory  of  toothache  for  several  years,  wliich  had  been 
treated  with  mustard  plasters  and  strong  liniments.  I  think  the  sclerodermia 
was  due  to  irritation  of  the  teeth  and  damaging  the  growth  of  the  parts 
anatomically  related.  I  have  known  of  other  disturbances  acting  in  much  the 
same  way  :  for  instance,  a  patch  of  erythema  remaining  for  a  long  time  over 
tlie  lower  jaw,  which  I  attributed  to  prolonged  irritation  from  cutting  a  wisdom 
tooth.  I  remember,  many  years  ago,  putting  up  a  broken  leg,  and  doing  it  very 
carefully,  yet  I  was  surprised  to  find,  on  taking  it  down,  that  a  hard  a;dema 
had  developed  in  the  leg.  The  tendency  of  such  cases  is  to  improve  after  a 
time — though  some  of  them  take  years  to  do  so. 

The  President  :  I  spoke  on  the  subject  at  one  of  the  recent  meetings,  and 
of  that  meeting  Dr.  Pernet  will  find  a  record  of  a  case  I  had  just  seen,  in  which 
there  was  well  marked  linear  sclerodermia  affecting  the  left  arm.  The  story 
was  definitely  given  that  it  followed  a  blow  on  the  back  of  the  left  hand. 
We  discussed  the  matter  with  those  concerned  at  the  time  and  the  conclusion 
in  my  mind  was  that  blows  are  well  remembered  by  the  victim,  whereas  tlie 
insidious  onset  of  a  linear  sclerodermia  does  not  make  any  impression  on. 
his  mind.  Parents  regard  a  blow  and  the  skin  condition  as  in  the  relation 
of  cause  and  effect,  but  I  think  they  are  mere  coincidences.  Still,  it  is  curious 
that  at  the  site  of  the  blow,  which  had  produced  a  supei'ficial  ulceration,  the 
linear  sclerodermia  occurred  in  a  form  which  was  thickened  and  hypertrophic, 
whereas  the  rest  of  the  sclerodermic  area,  uj)  to  the  shoulder,  and  involving 
pai't  of  the  pectoral  girdle,  presented  the  fine,  tissue-pajjer-like  sclerodermia. 
I  am  familiar  with  Crocker's  cases,  and  I  am  interested  in  what  Dr.  Pernet 
now  says,  but  I  regax'd  the  blow  on  the  site  as  a  coincidence. 

Dr.  Semon  :  Is  prognosis  in  this  case  serious,  and  is  tlie  condition  likely  to 
spread ".' 

Dr.  F.  Paekes  WE]iEH  :  My  impression  is  that  linear  sclerodermia,  on  an 
e.xtremity,  sometimes  ceases  to  spread  when  it  reaches  an  advanced  stage,  as 
in  the  present  case.  It  may  remain  for  years  without  getting  worse.  I  take 
it  that  in  the  present  case  there  will  be  no  recovery  in  some  parts,  namely,  in 
those  i)ai'ts  which  have  already  become  scar  tissue. 
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Case   for  Diagnosis. 

By  S.  E.  DoEE,  M.D. 

The  patient  is  aged  34  and  has  suffered  from  the  eruption  almost 
continuously  for  twenty  years.  He  has  seen  many  dermatologists  and 
been  treated  at  numerous  hospitals  for  his  complaint  of  which  various 
diagnoses  have  been  made,  including  those  of  prurigo  and  dermatitis 
herpetiformis.  At  the  present  time  the  eruption  affects  chiefly  his 
buttocks  and  thighs,  and  his  arms  and  face  slightly,  but  he  states  that 
no  part  of  his  body  has  been  free.  There  are  a  few  small  vesicles  on  his 
hands  and  fingers  which  appear  to  be  the  initial  lesions  and,  as  the 
result  of  scratching,  these  are  followed  by  excoriations  and  pigmented 
finger-nail  sized  patches,  which  are  most  numerous  and  accentuated  on 
the  trunk  and  lower  limbs.  He  has  an  acute  attack  every  spring, 
which  lasts  throughout  the  summer,  the  eruption  being  more  or  less 
quiescent  in  the  winter.  He  was  treated  at  Margate  for  tuberculotis 
glands  at  the  age  of  10,  but  his  general  health  is  new  good.  He  admits 
to  a  highly  nervous  and  excitable  temperament. 

DISCUSSION. 

Dr.  F.  Paekes  Weber  :  Could  not  this  be  an  atypical  case  of  the  class  of 
so-called  hydroa  Eestivalis  ?  That  condition  gets  very  much  worse  during  the 
hot  season  of  the  year,  and  it  may  also  affect  parts  which  are  not  exposed 
to  the  sun's  rays,  parts  which  are  affected  in  the  present  case. 

Mr.  Samuel  :  Dr.  Parkes  Weber's  suggestion  is  excellent,  because  the 
patient  volunteered  the  statement  to  me  that  he  has  only  to  expose  himself  to 
the  sun  and  immediately  he  gets  an  attack  on  the  part  exposed. 

Dr.  Agkes  Sa\ill  :  This  patient  came  to  my  hospital  six  years  ago,  where 
the  remedies  for  summer  prurigo  were  tried.  It  was  in  the  summer  I  saw  him 
and  the  eruption  then  was  more  profuse  than  at  present.  His  sister  was 
suffering  from  the  same  condition. 
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Pigmented   Hairy  Mole  benefited  by  Impetigo  Contagiosa.' 
By  Alfred  Eddowes,  M.D. 

I  AM  indebted  to  Dr.  Steele  Perkins  for  kindly  volunteering  to  show 
the  striking  change  for  the  better  that  a  pigmented  hairy  mole  on  his 
ear  has  undergone,  as  the  result  of  its  becoming  the  seat  of  severe 
impetigo,  which  also  affected  his  head,  face  and  neck,  and  for  which  I 
recently  treated  him.  Though  I  did  not  take  a  culture  from  the  scab  I 
have  no  doubt  the  case  was  one  of  typical  impetigo  due  to  streptococcic 
infection. 

This  case  reminds  me  that  many  years  ago  I  read  of  chronic  sinuses 
sometimes  being  cured  by  an  attack  of  erysipelas. 

Case  for  Diagnosis. 

By  E.  G.  Graham  Little,  M.D. 

I  HAVE  brought  this  case  for  diagnosis :  I  have  not  yet  made  up  my 
mind  what  it  is.  For  the  last  two  or  three  years,  possibly  longer,  this 
man  has  had  a  condition  of  the  fingers  and  toes  which  is,  apparently, 
persistent.  It  is  not  to  be  confused  with  Raynaud's  disease,  which  is 
spasmodic.  He  also  has  swelling  of  the  nails,  a  whitening  of  the 
extremities  of  the  nails.  The  condition  on  the  feet  is  probably  associated 
with  that  on  the  hands.  I  think  probably  it  enters  into  the  acro-derma- 
titis  neurotica  group.  There  are  definite  nerve  symptoms,  as  he  has 
pain  and  tingling  of  the  tips  of  the  fingers,  and  there  is  some  diminished 

'  At  a  meeting  of  the  Section,  held  May  15,  1919. 
AU— 7 
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sensation.  There  is  no  clue  to  it  in  his  occupation,  that  of  jeweller, 
and  he  does  not  handle  anything  which  would  be  likelj^  to  cause  trouble 
in  his  hands. 

Dr.  A.  Eddowes  :  Perhaps  this  is  one  of  the  "  deficiency  diseases  "  which 
will  attract  our  attention  more  and  more  as  time  goes  on.  He  may  be  requiring 
vitamines,  of  which  he  has  been  deprived  during  the  war,  especially  the 
"  antineuritic  "  vitamine. 


Another  Probable  Early  Case  of   the  Miscalled  Multiple 
Idiopathic  Hemorrhagic  Sarcoma  of  Kaposi.^ 

By  J.  J.  Pringle,  M.B. 

This  case  is  undoubtedly  an  example  of  the  same  condition  as  that 
presented  by  a  man  shown  by  me  to  the  Section  on  July  18,  1918, 
when  the  diagnosis  I  suggested  received  considerable  support,  especially 
from  the  President  of  our  Section.  The  four  photographs  I  hand  round 
provide  ample  testimony  to  this  fact  when  compared  with  those 
published  last  year.  In  this  instance  the  lesions  present  are  less 
abundant,  but  the  microscopical  evidence  —  unsatisfactory  in  the 
former  case— is  of  a  more  convincing  character  as  supplied  by  the 
sections  and  microscopical  report  furnished  by  Dr.  MacCormac. 

The  patient  is  a  man,  aged  32,  born  in  Bedfordshire,  of  purely 
British  stock,  who  has  been  employed  for  the  last  seventeen  years  in  a 
photographic  chemical  laboratory  making  dry  plates.  Nothing  in  the 
nature  of  his  employment  appears  to  have  any  bearing  on  the  aetiology 
of  his  disease ;  and  it  is  worthy  of  note  that  the  hands  are  unaffected 
and  that  he  has  not  got  varicose  veins.  He  came  under  my  observation 
on  February  25  of  the  present  year.  He  had  previously  attended  the 
skin  department  of  one  large  general  hospital  and  two  "  special  "  skin 
hospitals  since  July,  1913,  where  his  case  apparently  did  not  evoke  any 
particular  interest.  He  states  that  the  condition  began  in  June,  1913, 
as  "  freckles,"  which  subsequently  became  "  spots,"  below  the  left 
internal  malleolus.  As  these  were  accompanied  by  considerable  pain 
in  the  feet  and  ankles  he  soon  sought  medical  rehef  at  a  hospital.  The 
"  spots  "  next  appeared  below  the  right  internal  malleolus,  then  on  the 
dorsum  of  the  right  foot  near  the  toes ;  but  he  is  unable  to   give  any 

1  See  Proc.  Eoy.  Soc.  Med.,  1918,  xi  (Sect.  Derm.),  p.  107,  with  photographs. 
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definite  account  of  the  order  in  which  the  lesions  subsequently  manifested 
themselves.  The  pain,  previously  noted,  ceased  in  the  latter  part  of 
1915,  since  which  time  his  chief  trouble  has  been  due  to  the  ulceration 
of  the  patches  about  his  ankles,  obviously  of  septic  origin,  which  has 
readily  healed  up  in  hospital  under  rest  and  simple  antiseptic  treatment. 
The  purplish  vascular  growths  which  were  so  prominent  a  feature  of 
the  previously  exhibited  case,  are  not  so  conspicuous  in  this  man, 
although  three  are  present  on  the  dorsal  surface  of  the  toes.  There 
were,  however,  two  pad-like  flat  prominent  plaques  of  soft,  rather 
resilient,  consistence  on  the  dorsum  of  the  right  foot,  which  have 
subsided  under  two  half-pastille  doses  of  X-ray.  The  man  is  in 
excellent  general  health  :  his  urine  is  normal ;  he  shows  no  signs  of 
cardiovascular  disease. 

Dr.  MacCormac's  description  of  the  microscopic  appearances  is  as 
follows  : — 

Histological  Report. 

"  For  the  purpose  of  microscopical  examination  small  pieces  of  tissue 
were  removed  (1)  from  a  very  early  lesion  in  front  of  the  right  ankle 
where  pigmentation  was  the  predominating  feature,  and  (2)  from  a 
situation  where  the  disease  had  advanced  to  early  tumour  formation  on 
the  terminal  phalanx  of  the  second  toe  of  the  right  foot. 

(1)  In  the  section  of  the  very  early  lesion  the  epidermis  was  but 
little  altered  from  the  normal  ;  some  oedema  was  present,  and  in  the 
basal  layer  an  excessive  deposit  of  pigment  could  be  detected.  These 
constituted  the  only  striking  abnormal  features  in  the  epidermis.  In 
the  dermis  small  collections  of  round  and  spindle  cells  were  arranged 
around  the  blood-vessels.  The  capillaries  showed  some  swelling  of 
their  endothelium  and  seemed  to  be  present  in  larger  numbers  than 
usual.  All  through  the  dermis  pigment  was  laid  down  usually  between 
the  cells,  as  linear  collections  of  tiny  granules.  These  deposits  were 
also  associated  with  the  vessels,  being  best  developed  amongst  the 
perivascular  cell  collections. 

(2)  In  the  more  advanced  condition  there  was  some  oedema  of  the 
rete  giving  rise  to  histological  vesicles  in  places;  papillation  was  imper- 
fect. As  in  the  case  of  the  early  section  the  most  striking  changes 
were  found  in  the  dermis.  Here  the  capillaries  were  increased  to  such 
an  extent  as  to  resemble  in  some  degree  the  appearances  found  in 
sections  of  a  vascular  naevus.  Considerable  perivascular  cellular  collections, 
similar  in  type  but  more  extensive  in  degree  to  those  already  described, 
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were  a  prominent  and  striking  feature.  The  deposit  of  pigment  was 
denser  and  was  laid  down  in  larger  masses,  especially  in  association  with 
the  perivascular  cell  collections.  Throughout  the  dermis  the  lymphatic 
spaces  were  dilated.  Other  collections  of  cells  were  grouped  about  the 
sweat  glands,  and  here  also  some  pigment  was  found. 

An  examination  of  these  two  sections  leads  to  the  opinion  that  the 
main  appearances  follow  upon  and  are  largely  associated  with  the 
vascular  changes.  The  general  histological  characters  conform  to  an 
inflammation  rather  than  a  new  growth." 

I  suggest  that  the  case  and  microscopic  sections  be  submitted  to  the 
Pathological  Sub-committee  for  report. 

DISCUSSION. 

Dr.  MacLeod  :  The  only  way  in  which  the  nature  of  this  case  can  be 
proved  is  by  a  microscopical  examination,  because  the  tissue  of  multiple 
idiopathic  sarcoma  is  fairly  characteristic.  Six  or  seven  years  ago  Dr.  Parkes 
Weber  and  I  had  a  case  in  which  we  worked  out  the  histology,  and  it  fitted  in 
with  that  of  other  descriptions. 

Dr.  Graham  Little  :  The  case  wliich  Dr.  Pringle  showed  in  July  he 
transferred  to  me,  and  I  had  him  in  St.  Mary"s  Hospital  six  weeks  for  the 
purposes  of  observation  of  the  condition.  I  got  a  fresh  section,  and  an 
admirable  report  on  it  from  Dr.  Kettle,  our  patliologist,  who  has  bad  a  very 
wide  experience  of  tumour  formations,  and  his  report  is  a  long  and  valuable 
document.  That  report  I  shall  be  pleased  to  hand  over  to  Dr.  Pringle,  if  he 
would  like  to  have  it.  I  also  showed  a  case  almost  immediately  after  Dr. 
Pringle's,  and  neither  of  tliose  two  patients  was  of  Jewish  or  Polish  extraction, 
but  English,  and  the  present  patient  is  native-l)orn  too.  At  that  date  Dr. 
Parkes  Weber  told  us  there  were  records  of  only  three  other  non-Jewisli  cases. 
That  number  must  now  be  increased  to  six.  Dr.  Kettle  reported  that  there 
was  no  suggestion  of  sarcomatosis  in  the  section,  Imt  that  it  was  a  clironic 
inflammatory  condition. 

Dr.  F.  Parkes  Weber  :  I  did  not  see  Dr.  Pringle's  first  case,  though  I  saw 
a  photograph  of  it.  I  think  one  would  hesitate  to  include  the  present  case 
under  Kaposi's  so-called  multiple  haemorrhagic  (pigment)  sarcoma,  because  of 
the  curious  distribution  around  both  malleoli  in  ])oth  feet :  I  have  not  seen 
that  in  any  typical  instance  of  the  condition.  I  nevertheless  regard  the 
condition  as  granulomatous  (and  Kaposi's  so-called  sarcoma  is  hkewise  now 
supposed  to  be  a  granuloma).  The  peculiar  fibrotic,  hasmorrhagic,  chronic 
inflammatory  change  with  pigmentation  around  the  ankle  bones  on  botli  sides 
might  have  a  connexion  with  tubercle,  but  tliere  is  no  evidence  of  tuberculosis 
in  the  present  jDatient. 
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Dr.  J.  H.  Sequeiea  :  I  have  had  tlie  opportunity  of  having  sections  cut  of 
several  cases  of  this  kind,  and  the«ol)servations  which  Dr.  MacCormac  has 
just  made  fall  in  entirely  with  the  reports  made  by  Professor  Bulloch  and 
Dr.  Turnbull  on  my  own  cases.  Dr.  MacCormac  referred  to  an  apparent 
vascular  overgrowth,  and  Dr.  Turnbull  was  of  the  opinion,  as  Dr.  MacCormac 
is,  that  this  is  not  a  neoplasm,  but  an  inflammatory  increase  of  blood-vessels. 
I  think  we  all  agree  that  the  term  "  sai'coma "  applied  to  these  cases  is 
absolutely  absurd.  It  is  interesting  to  find  that  the  late  Sir  Jonathan 
Hutchinson  described  cases  identical  with  this  as  "  symmetrical  purple 
congestion  of  extremities,"  and  that  expresses  a  very  important  clinical  feature 
of  the  condition.  A  Polish  Jew  at  present  under  my  care  and  whom  I  showed 
at  the  International  Medical  Congress  in  1913,  has  this  characteristic  purpuric 
congestion  of  the  extremities  with  very  occasional  and  slight  tumour  formation, 
which  is  easily  controlled  by  X-rays.  I  should  not,  at  the  present  time,  have 
recognized  the  pigmented  condition  behind  the  ankles  in  Dr.  Pringles  case  as 
the  disease  under  discussion  :  but  the  history  which  Dr.  Pringle  gives,  and  the 
fact  that  the  condition  has  cleared  up  remarkably  under  X-rays,  with  the 
histological  picture,  makes  me  think  we  should  place  it  in  that  group.  Perhaps 
the  light  which  will  be  thrown  on  it  by  the  Pathological  Committee  will  help  us. 

Dr.  H.  G.  Adamson  :  I  would  like  to  point  out  the  resemblance  of  the 
lesions  in  this  case  to  those  of  Schamberg's  progressive  pigmentary  disease. 
The  patches  here  seem  to  be  made  up  of  the  same  sort  of  punctate  lesions, 
partly  vascular  and  partly  pigmentary,  as  those  seen  in  Schamberg's  disease, 
and  Dr.  MacCormac's  histological  description  also  fits  in  very  well  with  that  of 
Schamberg's  disease. 

Dr.  Barber  :  I  agree  with  Dr.  Adamson  about  this  case.  I  have  a  case 
under  my  observation  at  Guy's  Hospital  very  much  like  it,  except  that  so  far 
there  have  been  no  obvious  tumour  formations.  I  think  that  in  this  condition 
the  primary  lesion  is  the  purpuric  one.  My  impression  of  the  probable 
pathology  of  these  cases  is,  that  they  are  due  to  the  chronic  absorption  of 
toxins  of  haemolytic  streptococci.  My  patient  had  extremely  septic  tonsils, 
from  which  a  pure  growth  of  intensely  haemolytic  streptococci  was  obtained. 
In  some  cases  the  teeth  may  be  the  source  of  the  trouble. 

The  President  :  After  the  free  discussion  which  has  taken  place  on  this 
case,  I  agree  that  the  reference  of  it  to  the  Special  Committee  is  desirable. 
In  the  history  put  before  us  there  are  two  points  that  I  would  refer  to. 
Until  comparatively  recently,  we  had  the  idea  that  we  never  saw  true  Kaposi's 
disease  except  in  people  from  Eastern  Europe.  Dr.  Pringle's  and  my  experience 
of  the  condition  goes  back  a  long  time,  and  there  was  one  remarkable  case, 
that  of  a  Polish  Jew,  which  we  studied  together,  and  he  remained  for  a  long 
time  under  our  care.  But  during  tlie  last  seven  years  we  have  had  cases  of 
this  sort  reported  in  persons  who  did  not  belong  to  that  race,  a  fact  which 
is  important  if  the  condition  is  the  same.  The  second  point,  which  I  would 
emphasize    once    more,    is    how    frequently    these    vascular    phenomena    of 
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inflammatory  natm'e,  possibly  due  to  pyogenic  toxins,  show  themselves,  in  the 
first  instance,  in  places  such  as  behind,  the  external  and  internal  malleoli. 
Those  areas  of  skin  must  be  regarded  as  areas  of  diminished  resistance,  and 
both  Dr.  Pringle's  cases  showed,  in  the  early  stage,  changes  in  those  parts. 

Dr.  Pringle  (in  reply)  :  I  am  gratified  that  the  case  has  been  so  weW 
received  and  discussed.  It  is  not  necessary  for  me  to  say  much  in  reply, 
because  the  Pathological  Sub-committee,  to  whom  it  will  be  referred,  will 
investigate  it  and  report  upon  it  fully.  The  only  criticisms  I  have  to  meet  are 
those  of  Dr.  Parkes  Weber,  Dr.  Adamson,  and  Dr.  Barber.  Apparently 
Dr.  "Weber  has  never  seen  cases  of  the  condition  which  I  suggest  this  to  be  in 
the  same  extremely  early  stage  ;  Dr.  Sequeira  however  has,  and,  on  the  whole, 
his  views  and  mine  of  the  case  are  identical.  Dr.  Adamson  and  Dr.  Barber 
think  it  is  "  Schamberg's  disease."  I  pointed  out,  when  the  cases  first  came 
under  my  observation,  that  some  of  the  older  lesions  were  indistinguishable 
clinically  from  those  of  that  rather  indefinite  condition.  I  am  not  aware, 
however,  that  prominent  vascular  outgrowths  have  been  met  with  in  that 
disease,  and  the  development  of  the  morbid  process  in  the  case  shown  by 
outlying,  discrete  vascular  and  purpuric  spots,  is  not  consonant  with  the 
characteristic  progressive  extension  by  continuity  of  tlie  condition  associated 
with  Schamberg's  name. 

The  following  report  has  been  submitted  on  Dr.  Pringle's  two  cases 
of  Kaposi's  disease  (?)  by  the  Pathological  Sub-committee  of  the 
Dermatological  Section  of  the  Eoyal  Society  of  Medicine  : — 

Case  I. 

Epidermis. — The  epidermis  is  somewhat  irregular,  with  band-like 
downgrowths.  In  certain  areas  the  prickle-cells  are  oedematous  and 
swollen  and  in  places  there  is  a  tendency  to  intercellular  vesicular 
formation.  The  oedema  has  resulted  in  slight  parakeratosis.  There 
is  an  increase  in  the  intracellular  pigment  here  and  there  in  the  cells  in 
the  basal  layer,  in  the  form  of  granules  which  look  like  melanin. 

Corium. — The  vessels  of  the  papillary  and  subpapillary  layers  are 
dilated  and  there  is  oedema  of  the  surrounding  fibrous  tissue.  The 
endothelium  of  certain  of  the  capillaries  is  proliferated.  Chiefly  around 
the  vessels  of  the  subpapillary  layer  there  is  a  cellular  infiltration 
consisting  of  small  connective  tissue  cells,  round  or  oval  in  shape,  and 
a  few  polymorphonuclear  leucocytes.  There  are  also  deposits  of  what 
appears  to  be  blood  pigment,  which  is  extracellular  and  is  most  marked 
in  the  deeper  layers  of  the  corium  and  in  the  neighbourhood  of  the 
sweat  glands. 
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Case   II. 

(a)  Section  of  Early  Lesion. 

Epidermis. — The  epidermis  is  irregular,  flattened,  with  projections 
which  slant  sideways  into  the  corium.  The  epidermal  cells  are  swollen 
and  oedematoiis  in  places  as  in  Case  I  and  there  is  the  same  excess  of 
pigment  in  the  cells  of  the  basal  layer. 

Corium. — The  most  striking  feature  is  the  collection  of  cells  in  the 
upper  part  of  the  corium,  which  are  of  small  round  or  oval  connective 
tissue  type  similar  to  fibroblasts.  Collections  of  pigment  granules  are 
also  present,  especially  about  the  sub-papillary  layer  and  deeper  down 
in  the  neighbourhood  of  the  sweat  glands. 

(b)  Section  of  Later  Lesion. 

The  features  present  in  the  section  of  the  early  lesion  are  here 
repeated  in  an  exaggerated  degree. 

Epidermis. — The  thickening,  osdema  of  the  cells,  and  parakeratosis, 
are  more  marked. 

Corium. — The  cellular  deposits  are  more  dense,  extend  throughout 
the  corium,  and  the  dilatation  of  the  blood-vessels  is  so  striking  as  to 
bear  some  resemblance  to  the  appearances  of  a  vascular  ncevus.  There 
is  proliferation  of  the  blood-vessel  walls  and  deposits  of  what  appears  to 
be  blood  pigment,  which  is  chiefly  extracellular. 

Summary. 

The  appearances  vary  according  to  the  stage  of  the  lesion,  and 
consist  simply  of  a  growth  of  connective  tissue  cells  with  vascular 
dilatation,  oedema,  and  a  deposit  of  blood  pigment,  which  would  suggest 
an  organizing  connective  tissue  formation  rather  than  a  sarcoma  or  an 
infective  granuloma.  The  changes  in  the  epidermis  would  appear  to  be 
secondary. 

These  changes  are  similar  in  the  main  to  those  which  occur  in 
so-called  multiple  idiopathic  sarcoma ;  they  also  bear  some  resemblance 
to  those  found  by  Schamberg  in  connexion  with  the  disease  which  bears 
his  name,  but  clinically  the  two  conditions  differ  in  that  in  the  latter 
nodular  or  tumour  formation  is  absent. 

James  Galloway,  Chairman. 
J.  M.  H.  MacLeod. 
Henry  MacCormac. 
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Case  of  Erythrodermia  with  Lymphatic  Leukaemia. 
By  J.  H.  Sequeiea,  M.D. 

The  patient,  a  man  aged  64,  had  been  shown  by  the  exhibitor  at  a 
meeting  of  the  Section  on  October  21, 1915.'  The  provisional  diagnosis 
made  was  erythrodermia  with  lymphocytosis,  but  mycosis  fungoides 
was  suspected.  In  the  discussion  on  the  case  Dr.  Parkes  Weber 
thought  the  case  was  one  of  Kaposi's  lymphodermia  perniciosa. 
Dr.  Adamson,  who  had  had  the  patient  under  his  care  at  St. 
Bartholomew's  Hospital,  believed  from  the  biopsy  he  had  made  that 
the  case  was  one  of  mycosis  fungoides. 

The  patient  has  been  under  my  observation  at  intervals  since  1915 
and  no  material  change  ha^  taken  place  in  the  skin  condition  though 
the  patient  is  evidently  failing  in  health.  He  is  a  characteristic  case 
of  erythrodermia,  the  type  known  in  the  French  clinics  as  "  I'homme 
rouge."  From  the  scalp  to  the  feet  the  'skin  is  of  a  brick  red  colour, 
with  marked  swelling  of  the  extremities  and  some  scaling  of  the  legs. 
The  scalp  and  eyebrows  are  denuded  of  hair,  but  the  eyelashes  remain. 
The  hair  of  the  beard,  moustache,  axillary  and  pubic  regions  is  scanty- 
The  spleen  is  not  enlarged  and  no  symptoms  have  been  observed 
referable  to  the  alimentary  tract.  The  lungs  are  emphysematous, 
and  the  area  of  cardiac  dullness  is  diminished.  The  urine  was  free 
from  albumin  and  sugar  (urea  1"1  per  cent.).  The  temperature 
throughout   the  patient's  residences  in  hospital  was  normal. 

During  the  past  few  months  the  mental  condition  has  been 
abnormal.  The  patient  is  very  depressed  about  his  condition  and 
frequently  passes  his  motions  and  urine  in  bed.  There  was  never 
any  loss  of  consciousness  and  ordinarily  there  is  complete  control  of 
the  sphincters.  The  soiling  of  the  bed  is  that  met  with  in  certain 
types  of  mental  case.  The  Wassermann  reaction  on  several  occasions 
has  been  completely  negative.  There  is  no  history  nor  evidence  of 
syphilis.  The  lymphatic  glands  in  the  cervical,  axillar}'  and  inguinal 
regions  are  enlarged,  but  none  exceed  a  walnut  in  size.  The  blood 
examinations  (Dr.  Panton)  show  a  moderate  degree  of  leukfemia  with 
marked  proportional  increase  of  the  lymphocytes.  Counts  made  on 
April  12,  1919,  and  May  5,  1919  :— 

'  Brit,  Joiirn.  Derm.,  xxvii,  p.  417. 
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Red  blood  cells 

3,999,000 

4,650,000 

Hsemoglobia 

70  per  cent. 

'55  per  cent, 

Colour  index 

— 

0-6 

White  blood  cells 

22,800 

16,000 

Percentage. 

Percentajje. 

Polynuclear  neutrophils 

16-5' 

35-5 

,,            eosinophils 

6-5 

30 

Lymphocytes 

75  0 

59-5 

Large  hyaline  cells 

20 

20 

100  100 

Improvement  followed  the  intravenous  injection  of  novarseho- 
billon.  The  condition  of  the  blood  has  changed  very  little  since  the 
examinations  made  in  1915.  It  will  be  noticed  that  there  is  no  very 
great  increase  in  the  number  of  white  cells.  The  special  feature  is 
the  large  proportion  of  lymphocytes. 

A  portion  of  the  skin  was  excised,  but  beyond  showing  chronic 
inflammatory  changes  there  was  nothing  to  favour  the  diagnosis  of 
mycosis  fungoides.  A  cervical  gland  was  removed  for  examination, 
and  Dr.  Turnbull  reported  that  there  was  definite  evidence  of  lymphatic 
leukaemia. 

DISCUSSION. 

Dr.  F.  Parke  s  Weber  :  I  think  we  should  still  retain  the  term  "  lympho- 
dermia  perniciosa  of  Kaposi  "  for  such  cases  :  it  should  be  retained  as  a  clinical 
term  for  this  type  of  lymphatic  leukaemia.  When  the  case  was  previously 
shown,  I  suggested  that  it  was  one  of  lymphodermia  perniciosa.  At  the  begin- 
ning of  such  cases  there  are  no  decided  leuktemic  blood  changes,  but  when  the 
skin  changes  are  accompanied  by  the  blood  clianges,  the  diagnosis  can  be  easily 
made.  Are  the  mediastinal  glands  affected  in  the  present  case?  I  suggest 
that  in  all  such  cases  those  glands  sliould  be  examined  by  the  Rontgen  rays. 

Dr.   Sequeira  :  That  has  been  done,  and  there  is  no  change. 

Dr.  G.  Pernet  :  I  have  seen  and  followed  up  a  case  of  tlie  kind,  which  was 
under  the  late  Dr.  Eadcliffe-Crocker.^  It  is  prohable  that  tumours  will  form  later 
on  in  Dr.  Sequeira's  case,  if  the  patient  survive  long  enough.  In  Radcliffe- 
Crocker's  case,  the  head  of  the  patient  swelled  ultimately  in  a  most  alarming 
manner,  and  tumours  developed  in  the  scalp  and  skin  of  the  chest.  The 
tumours  were  convex  and  hemispherical  in  shape,  like  the  bolts  used  for 
clamping  girders.  They  were  (juite  unlike  the  usual  mycosis  fungoides 
tumours. 

'  For  full  description  see  Radcliffe-Crocker  '•  Diseases  of  the  Skin,"  1903,  ii,  pp.  982-3. 
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Dr.  Graham  Little  :  For  five  years  I  have  had  under  observation  a  case 
very  much  like  this.  The  President  and  Dr.  Pringle  saw  it  with  me.  Dr. 
Pringle  will  support  the  assimilation,  as  he  suggested  the  diagnosis.  The 
difficulty  is,  that  there  is  nothing  to  point  to  blood  abnormality,  but  the  clinical 
features  are  very  similar :  there  is  the  loss  of  hair,  the  thickening  of  the  sur- 
face, thickening  of  nails,  the  extreme  itching,  and  little  nodular  enlargements, 
but  no  tumour  formation.  Two  years  ago  I  diagnosed  it  tentatively,  in  consulta- 
tion with  the  family  doctor,  as  mycosis  fungoides,  but  it  was  not  entirely 
clear,  and  the  absence  of  tumour  formation  made  me  rather  hesitate  to  form  a 
final  opinion.  I  am  now  convinced  it  is  the  same  kind  of  case.  He  has  been 
given  extensive  X-ray  treatment  by  a  first-rate  medical  electrician,  but,  on  the 
whole,  this  treatment  made  it  worse.  The  only  drug  which,  in  my  experience, 
has  done  good  is  arsenic,  80  minims  of  collosol  arsenic  three  times  a  day  :  I 
was  pushing  it  to  such  a  degree  that  I  feared  arsenical  intoxication.  To  some 
phases  of  the  illness  that  made  a  definite  difference  :  the  skin  became  tliinner, 
the  itching  was  lessened,  and  the  great  sweating  and  consequent  thirst  were 
much  allayed.  But  it  was  not  a  permanent  improvement,  and  one  had  to 
withdraw  the  drug  because  of  the.  reduction  of  the  knee-jerks  and  other 
symptoms.     But  the  patient  remained  in  robust  health  the  whole  time. 

The  Peesidext  :  Early  cases  of  leukaemia  are  rarely  seen,  and  that  is  the 
reason  why  our  knowledge  of  its  natural  history  is  scanty,  and  our  diagnosis 
is  apt  to  fail.  At  present  I  have,  at  Charing  Cross  Hospital,  a  case  of  un- 
doubted myelogenous  leukasmia,  in  which  the  patient  has  about  20,000  white 
blood  cells,  but  the  myelocytes  number  from  40  to  50  per  cent.  In  general 
liealth  the  patient  is  quite  well,  but  it  is  an  early  stage  of  this  remarkable 
disease.  And  here,  according  to  Dr.  Sequeira,  we  have  a  remarkable  condition 
of  leukaemia  with  the  number  of  leucocytes  very  small,  but  with  certain  other 
results  of  the  disease  far  advanced.  As  already  stated  by  Dr.  Graham  Little, 
I  recently  had  the  opportunity  of  seeing  with  him  a  case  resembling  the  patient 
before  us.  How  the  diagnosis  can  be  firmly  made  when  there  is  not  a 
change  in  the  blood  count,  is  difficult  to  say.  Until  blood  clianges  are  present, 
I  doubt  whether  a  diagnosis  can  be  made. 

Dr.  F.  Parkes  Weber  :  In  these  cases  of  lymphodermia  perniciosa 
the  increase  in  tlie  white  blood  cells  is  never  very  great,  as  far  as  I  know. 

Dr.  J.  H.  Sequeira  (in  reply)  :  I  do  not  like  the  term  "  lympho- 
dermia perniciosa."  I  cannot  believe  this  man  is  making  an  excessive 
proportion  of  lymphocytes  in  his  skin,  and  there  are  no  lymphatic  tumours 
in  the  skin. 
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Case  of  Lichen  Planus  Annularis. 
By   J.   H.    Sequeira,   M.D. 

The  patient,  a  single  woman  aged  34,  stated  that  three  years  ago  a 
few  spots  appeared  on  her  arms,  but  they  disappeared  without  treat- 
ment. Eighteen  months  ago  she  fell  on  her  knees,  and  a  few  days  after 
the  fall  patches  came  upon  the  front  of  both  knees,  where  they  had 
been  bruised.  The  patches  were  described  as  starting  with  small 
discrete  red  spots  which  spread  and  coalesced,  leaving  white  areas  of 
skin  between.  These  areas  have  extended,  and  fresh  patches  appeared 
from  time  to  time. 

The  eruption  has  the  characters  of  lichen  planus  of  the  annular 
type,  the  most  extensive  being  on  the  extensor  surface  of  the  legs,  just 
below  the  knees.  Some  of  these  are  as  large  as  a  two-shilling  piece, 
the  centre  of  the  spots  being  smooth  and  of  normal  skin  colour,  while 
at  the  margin  are  aggregated  small  shining  flat-topped  papules,  in 
some  parts  with  a  small  scale.  On  the  front  of  the  forearms,  just 
above  the  wrists,  are  smaller  areas  the  size  of  a  sixpenny-piece,  and 
others  again  on  the  upper  arms.     The  eruption  itched  at  first. 

There  is  a  history  of  a  sore  in  the  mouth,  but  there  was  no 
leukoplakia  when  the  patient  came  under  observation.  The  patient 
had  scarlet  fever  and  rheumatic  fever  as  a  child.  She  has  always 
been  anaemic,  and  suffered  from  menorrhagia  until  the  uterus  was 
curetted  in  1916.  In  1917  she  had  the  vermiform  appendix  removed, 
and  myomectomy  was  performed  at  the  same  time.  The  Wassermann 
reaction  was  negative. 

Case  of   Leuconychia. 

By  H.  C.  Samuel. 

The  patient  is  a  man  exhibiting  leuconychia  of  the  totalis  type. 
The  nails  of  both  hands  are  affected,  but  the  left  hand  is  the  worse. 
The  nails  are  unequally  affected.  Toe  nails  are  normal.  He  is  a  bacon 
cutter  at  a  large  grocery  store,  and  his  hands  are  constantly  soaked  in 
the  bacon  brine.  He  has  been  in  this  trade  for  the  last  twenty-five 
years,  and  the  nails  have  been  gradually  assuming  their  present 
characteristics   for    fifteen    years.      He    himself    assigns  the  condition 
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entirely  to  the  salt  in  the  bacon,  in  which,  as  I  have  said,  the  hands 
are  constantly  bathed.  There  is  no  family  history  of  leuconychia, 
leucodermia,  alopecia,  nor  any  other  skin  disease,  nor  has  he  ever  had 
any  other  skin  trouble  whatever. 

Dr.  Pernet  showed  a  case  here  recently^  of  a  woman  with  leuco- 
nychia striata  and  totalis,  and  she  put  the  appearance  down  to  her 
work,  which  was  also  in  the  grocery  department — viz.,  the  handling  of 
butter  and  margarine. 

In  view  of  Dr.  Pernet's  remarks  in  his  case,  the  teeth  of  this  man 
have  all  been  removed  before  he  came  under  my  observation,  and  the 
inference  that  he  must  have  had  unhealthy  teeth  may  only  be  coinci- 
dence. May  not  the  occupation  of  this  man  be  a  very  important 
^etiological  factor  in  the  causation  of  his  condition  ?  It  seems  to  me 
more  than  a  coincidence  that  Dr.  Pernet's  patient  should  also  have 
connected  her  leuconychia  with  some  chemical  or  physical  action  of 
the  butter  or  margarine. 


Case  of  Leucodermia  and  Melanodermia  associated  with 

Leuconychia. 

By   H.    C.    Samuel. 

The  patient  is  aged  6.  The  left  lower  costal  and  lumbar  regions 
show  a  melanodermic  sheet  upon  which  are  small  leucodermic  spots 
arranged  in  lines.  On  his  nails  are  some  small  early  spots  of  leuco- 
nychia. I  have  also  brought  his  elder  brother,  who  exhibits  the  early 
stages  of  leuconychia  striata  on  several  of  the  nails  of  his  fingers.  The 
father,  who  is  not  here  to-day,  has  recently  developed  well-marked 
leucodermia  and  melanodermia  at  the  angle  of  his  lower  jaw — they  are 
not  at  all  unlike  those  on  the  boy's  trunk,  that  is  to  say,  there  is  a 
melanodermic  patch  with  small  dotted  macules  of  leucodermia  upon  it. 
In  addition  the  father  shows  some  leuconychia  of  his  fingers.  The 
father's  brother  had  very  well-marked  leuconychia  striata  of  all  his 
finger  nails.  I  am  unaware  that  there  is  any  association  between  leuco- 
dermia and  leuconychia  as  shown  by  this  case,  although  I  believe  it  is 
not  unknown  between  alopecia  areata  and  leuconychia,  and  of  course 
leucodermia,  alopecia  and  canities  are  very  frequently  found   together. 

'  Proceedings  (Sect.  Dermat.),  p.  28. 
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So  that,  perhaps,  there  may  be  an  indirect  association  between  leuco- 
dermia  and  leuconychia.  I  should  also  be  interested  to  hear  from 
members  whether  they  have  ever,  either  in  their  own  experience  or 
that  of  their  colleagues,  any  record  of  such  a  marked  family  history  of 
leuconychia. 

What  is  the  pathology  of  leuconychia  ?  Neither  of  the  two  cases 
suggests  that  it  is  due  to  the  presence  of  air  in  the  nails,  which  has  been 
suggested  as  the  explanation  of  the  whiteness. 

Dr.  F.  Parkes  Weber  :  I  do  not  know  of  any  case  (excepting  Mr.  Samuel's) 
showing  the  association  of  leucodermia  with  leuconychia.  The  leucodermia 
here  is  of  a  very  peculiar  appearance,  and  it  would  be  interesting  to  watch  its 
progress.     It  does  not  look  like  the  commencement  of  ordinary  vitiligo. 


Case  of  Trichorrhexis  Nodosa. 

By  Mrs.  Addison,  M.B.,  B.S.LoncL 

The  patient  is  aged  28.  When  first  seen  she  had  been  using  for 
a  year  a  lotion  containing  chloral  hydrate  and  borax,  and  washing  her 
hair  once  a  week.  About  nine  months  ago  patient  noticed  that  her 
hair  was  beginning  to  break  off  short  over  the  right  side  of  scalp, 
When  first  seen  by  the  exhibitor  in  March,  1919,  there  was  a  patch, 
about  4  in.  in  diameter  on  the  right  side  of  the  scalp,  of  short  hair,  and 
a  similar  patch,  about  1  in.  across,  on  the  left  side.  This  patch  developed 
later  than  that  on  the  right  side.  The  hairs  were  about  li  in.  to  2  in. 
long,  and  dry  and  harsh  looking.  On  close  inspection  whitish-grey 
nodules  were  visible  at  the  tips  of  many  hairs,  and  also  at  varying 
distances  down  the  shafts.  Microscopically  the  nodes  are  seen  to  be 
typically  those  of  trichorrhexis  nodosa. 

Report  by  Dr.  Mary  Schofield,  Pathologist  to  the  Royal 

Free  Hospital. 

Report  on  Hairs. — "  On  close  examination,  without  the  aid  of  a 
lens,  small  greyish-white  nodules  can  be  seen  along  the  individual  hairs 
completely  encircling  the  shaft,  and  invariably  present  at  the  distal  end, 
indicating  that  the  shaft  has  broken  through  at  one  of  these  nodules. 
Microscopical  examination  shows  that  the  nodules  correspond  with 
fusiform  swellings  of  the  hair  shaft,  which  in  the  larger  nodules  has 
split  into  numerous  fine  fibrillae,  the  hair  finally  breaking  off  transverselv 
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through  one  of  these  nodules.  The  hairs  stained  for  tinea  show  only 
pigment  granules,  and  debris  entangled  in  the  fibrillae.  Xo  organisms 
present.  Hairs  placed  on  Sabouraud's  medium  and  incubated  at  18-  C. 
for  five  weeks,  show  no  growth  of  any  kind.  The  appearances  correspond 
with  the  description  of  trichorrhexis  nodosa." 

DISCUSSION. 

Dr.  S.  E.  DORE  :  One  of  the  hairs  under  the  microscope  is  typical  of 
monilithrix  with  pigmentation  in  the  internodal  spaces  which  is  unlikely  to 
have  been  produced  by  traumatism. 

Mr.  WiLLMOTT  Evans  :  My  chief  interest  in  trichorrhexis  nodosa  is 
in  the  aetiology.  I  take  it  as  proved  that  there  is  no  microbic  infection  : 
the  hair  is  friable.  This  is  an  absolutely  typical  case,  or  it  was  so  when 
first  seen,  but  it  has  been  spoilt  for  exhibition  by  treatment.  I  agree  with 
what  Dr.  Adamson  said  in  his  paper  of  ten  or  twelve  years  ago,  that  it  is 
merely  a  condition  of  hair  brittleness  :  but  an  interesting  question  is,  can 
this  brittleness  be  produced  by  the  removal  of  the  natural  fat  from  the 
hair?  Certainly  in  this  case  it  seemed  to  follow  the  prolonged  use  of 
spirit  lotions.  I  do  not  know  whether  any  member  has  seen  the  condition 
on  the  scalp  of  a  man  ;  I  have  not,  and  certainly  women  are  more  likely 
than  men  to  notice  the  hair  getting  short.  I  suggest  it  may  be  produced  by 
the  use  of  a  spirit  lotion  which  removes  the  fat  from  the  hair  and  so  increases 
its  brittleness  ;  and  the  fact  that  in  this  case  there  has  been  great  improvement 
after  the  use  of  fatty  applications  for  a  short  time  is  strongly  in  favour  of  this 
explanation,  though  no  doubt  there  may  be  a  special  tendency  to  the  occurrence 
of  the  disease. 

Dr.  McLeod  :  I  think  it  is  typical  trichorrhexis  nodosa.  A  number  of 
cases  have  been  described  in  the  moustache  and  beard  of  men.  In  the  early 
papers  on  the  subject  by  Hodara  a  micro-organism  was  said  to  be  the 
cause  of  it. 

Mr.  WiLLMOTT  EvANS  :  I  wa-s  referring  to  the  hair  of  the  scalp. 


Case  of  Angioma  Serpiginosum. 

By  A.  M.  H.  Gray,  M.D. 

The  patient  is  a  girl,  aged  4,  apparently  in  perfect  health.  There  is 
no  personal  nor  family  history  which  appears  to  have  any  bearing  on  the 
present  condition.    At  the  present  time  she  has  a  patch  extending  from 
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the  junction  of  the  middle  and  lower  thirds  of  the  left  leg,  up  the  thigh, 
almost  to  Poupart's  ligament,  and  occupying  the  front  and  inner  aspect 
of  the  limb.  The  mother  states  that  a  small  patch,  about  the  size  of  a 
threepenny-bit  was  present  at  birth  in  the  lowest  part  of  the  present 
patch,  and  that  it  has  gradually  spread  upwards,  and  that  progress  still 
continues.  On  casual  examination  the  patch  seems  to  be  composed  of 
dilated  capillary  vessels,  the  whole  presenting  a  reticulated  appearance. 
On  closer  examination,  however,  the  lesions  will  be  seen  to  vary 
according  to  their  age.  In  the  newest  part  of  the  patch — namely,  the 
upper  edge  on  the  thigh — the  elementary  lesions  are  seen  to  consist  of 
slightly  raised  angular  papules,  best  seen  by  reflected  light.  They  are 
of  the  colour  of  the  surrounding  skin  and  occur  in  groups,  presenting 
a  tessellated  appearance.  The  angular  outline  is  obviously  produced  by 
the  natural  lines  of  the  skin,  as  in  lichen  planus,  which  it  closely 
resembles.  Underlying  these  papules  vascular  points  or  small  dilated 
vessels,  which  disappear  on  pressure,  can  be  seen.  In  the  region  round 
the  knee  a  further  stage  of  development  is  noticed,  the  centres  of  the 
groups  noted  above  have  cleared  up,  leaving  apparently  normal  skin, 
while  surrounding  each  of  these  areas,  which  do  not  usually  exceed  1  cm. 
in  diameter,  a  raised  margin  is  seen  containing  vascular  points  and 
dilated  capillaries.  If  one  now  looks  at  the  oldest  lesions — namely, 
those  at  the  lower  and  inner  border  of  the  large  patch — these  circular 
areas  are  still  visible  but  the  raised  margin  has  now  become  paler  and 
fewer  vessels  are  present.  The  pale  raised  margin  has  now  a  keloidal 
appearance  as  though  some  acid  had  been  poured  irregularly  over  the 
part,  but  no  induration  can  be  felt  on  palpation. 

So  far  no  biopsy  has  been  performed,  so  no  account  of  the 
histology  of  the  case  can  be  given. 

The  diagnosis  is  by  no  means  clear  to  me.  In  the  cases  of  angioma 
serpiginosum  which  I  have  seen  or  read  of  the  vascular  lesions  were  all 
of  the  "  cayenne-pepper  grain  "  type  and  not  mixed  with  ordinary 
telangiectases  as  they  are  in  this  case,  nor  have  I  been  able  to  find 
any  description  of  an  angioma  serpiginosum  associated  with  the 
papular  arrangement  noted  above.  On  the  other  hand  this  slowly 
spreading  vascular  growth  with  its  reticular  distribution  has  many 
features  of  the  "  angioma  serpiginosum  "  cases,  and  is  unlike  the 
systematized  vascular  na?vi.  It  is  hoped  to  report  on  the  case  further 
when  a  histological  examination  has  been  made. 


62  Gray:    Case  of  Lupus  Erythematosus 

Case  of  Lupus  Erythematosus. 
By  A.  M.  H.  Gray,  M.D. 

The  patient  is  a  married  woman,  aged  25,  who  for  the  last  year  has 
been  working  at  a  shell  factory  as  an  inspector.  She  has  had  nothing 
to  do  with  handling  explosives,  her  work  being  limited  to  gauging  shells. 

Last  year  she  had  a  nervous  breakdown  as  a  result  of  air  raids,  and  to 
this  she  attributes  her  present  condition.  The  affection  began  about 
six  months  ago  with  a  red  patch  on  the  left  hypothenar  eminence  ;  this 
gradually  spread  till  it  involved  the  areas  now  seen.  Shortly  after  the 
appearance  of  the  first  patch  a  similar  patch  made  its  appearance  in  the 
same  situation  on  the  right  hand  and  also  spread  till  it  attained  its 
present  dimensions. 

The  distribution  of  the  lesions  is  illustrated  in  the  diagram.  The 
dotted  areas  are  of  pale  purplish-red  colour,  with  a  more  prominent 
reddish  border  and  rather  depressed,  less  red  centre.  Some  of  the  lesions 
are  very  faint,  and  are  obviously  erythematous  in  character.  They  show 
no  signs  of  scaling.  The  few  patches  shown  in  the  diagram  as  circles 
with  a  dotted  outline  are  areas  of  pale  atrophic  scarring  without 
telangiectases.  The  areas  shaded  in  fine  lines  are  the  most  striking 
feature  of  the  case.  The  skin  in  these  areas,  which  occupy  chiefly  the 
distal  extremities  of  the  fingers  on  the  ulnar  aspect  of  both  hands  have 
just  the  appearance  of  an  atrophy  following  X-ray  apphcations.  The 
skin  is  smooth  and  shiny  :  it  is  extremely  thin  and  transparent ;  the 
natural  ridges  and  furrows  have  disappeared  and  telangiectases  are 
everywhere  visible  :  opaque  white  lentil  to  pea-sized  patches  are  also 
present  but  no  pigmented  spots.  Most  of  the  orifices  of  the  sweat  ducts 
have  disappeared  but  a  few  still  remain  and  the  orifices  of  these  are 
larger  than  normal.  Sweat  droplets  can  be  seen  exuding  from  them. 
The  nails  of  the  affected  fingers  are  dystrophic  and  show  marked 
longitudinal  striation. 

In  addition  to  the  lesions  on  the  hands  a  patch  the  size  of  a  three- 
penny piece  can  be  seen  on  the  upper  lip  ;  this  has  similar  characters  to 
the  erythematous  patches  on  the  hands  with  a  distinctly  atrophic  centre. 
Similar  patches  are  present  on  the  lobule  of  each  ear. 

The  lesions  on  the  face  are  so  characteristic  of  lupus  erythematosus 
that  there  can  be  little  doubt  as  to  the  nature  of  the  lesions  on  the 
hands.     I  have  not  been  able  to  find  any  description  of  such  extensive 
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Left  hand. 


Right  hand. 


Case  of  lupus  erythematosus. 
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atrophy  with  telangiectases  in  this  condition,  and  I  therefore  think  it 
worthy  of  record.  I  also  think  it  throws  much  light  on  a  very  interesting 
case  of  atrophy  of  the  face  with  telangiectases  which  was  shown  in 
October,  1914,^  by  Mr.  H.  C.  Samuel,  and  which  was  thought  by  most 
Fellows  at  that  meeting  to  be  an  X-ray  burn,  though  there  was  no 
history  of  any  X-ray  applications.  The  history  of  the  onset  being 
associated  with  severe  mental  shock  was  also  a  prominent  feature  in 
that  case. 

Dr.  J.  J.  Pringle  :  He  would  be  a  bold  man  who  would  make  a  diagnosis 
of  lupus  erythematosus  on  the  grounds  of  hand  condition  alone,  although  cases 
I  have  seen  would,  I  think,  give  me  the  necessary  courage  to  do  so.  In  this 
case  I  think  the  other  lesions  clinch  it. 

Two  Cases  of  Epidermolysis  Bullosa  Hereditaria. 

By  George  Fernet.  M.D. 

The  patients  are  a  boy,  aged  7,  and  a  girl,  aged '5,  brother  and  sister, 
who  attended  the  West  London  Hospital  recently  for  scattered  pus 
lesions,  but  underlying  this  the  condition  of  epidermolysis  was  noticed. 
The  legs  are  mainly  affected  by  the  latter.  The  fingers  are  not  involved. 
The  mother  states  there  are  ten  children  in  the  family,  and  five  of 
them  are  or  have  been  affected  in  this  way,  all  males  except  the  present 
girl.  The  two  eldest  brothers,  aged  30  and  29,  are  said  to  have  "  grown 
out  of  it,"  and  are  married.  Another  son,  aged  23,  is  still  a  sufferer, 
and  a  bad  one  at  that.  According  to  the  mother,  the  two  eldest  brothers 
attribute  their  relief  to  marriage,  and  the  one  aged  23  considers  that 
marriage  would  cure  him.  The  father  suffered  from  the  same  condition 
as  a  boy,  but  he  "  grew  out  of  it  "  too.  The  two  children  shown  are 
the  only  members  of  the  family  I  have  seen. 

Case    of    Lymphangiectodes. 

By  George  Fernet,  M.D. 

The  patient  is  a  girl,  aged  19,  with  a  characteristic  area  of  lymph- 
angiectodes (lymphangioma  circumscriptum)  over  the  right  hip,  showing 
the  typical  vesicle-like  elements  in  groups,  but  the  formation  is  crusted 
in  parts  as  a  result  of  secondary  pus  infection.  The  case  has  not  yet 
had  any  treatment. 

'  Proc.  Roy.  Soc.  Med.,  1914-15,  viii  (Sect.  Derm.),  p.  11. 
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Case    of     Keratoma    Senile. 
By  H.  C.  Semon,  M.D. 

This  woman  is  aged  i'rl,  and  hyperkeratosis  is  by  no  means  un- 
common at  her  age.  She  has,  however,  suffered  from  the  condition  for 
the  last  fifteen  years,  and  the  "  warts  and  spots "  have  always  been 
worse  in  the  spring  and  summer  months.  There  are  keratomata,  and 
sessile  papillomata  on  the  face  and  backs  of  the  hands.  Pigmented 
macules  and  small  atrophic  spots  with  loss  of  elastic  tissue  are 
also  to  be  noted.  Identical  lesions  are  met  with  in  xerodermia  pig- 
mentosa, a  condition  which  occurs  in  young  children,  and  is 
frequently  fatal  before  the  age  of  21  owing  to  the  formation  of 
epitheliomata,  especially  in  areas  exposed  to  sunhght.  In  this  patient's 
case  it  will  be  noted  that  the  degenerative  changes  are  particularly 
active  on  the  uncovered  parts,  and  Dubreuilh  was  the  first  to  point  out 
that  there  is  considerable  analogy  between  the  two  types  of  cases. 

The  family  history  of  this  patient  is  interesting  and  highly 
significant.  Her  father  had  similar  "  spots  "  on  his  face  and  hands. 
Ultimately  he  died  of  cancer  of  the  bladder.  One  sister  died  of  cancer 
of  the  breast  another  of  cancer  of  the  breast  after  an  operation. 

The  treatment  of  the  condition  is  not  satisfactory,  as  both  warts  and 
papillomata  are  constantly  recurring.  As  in  xerodermia  pigmentosa  the 
most  reliable  agent  is  the  X-ray.  The  growths  will  also  yield  to  CO.,  snow. 
For  purposes  of  demonstration  I  selected  the  right  side  of  the  face — 
formerly  worse  than  the  left  side — for  X-ray  therapy.  She  has  had  only 
two  exposures  of  X-rays  of  one-third  of  a  Sabouraud-Xoiree  pastille 
each,  through  \  mm.  of  aluminium  plate.  It  will  be  seen  that  the  right 
side  has  now  fewer  lesions  than  the  left.  In  connexion  with  radio- 
therapy it  must  be  emphasized  that  lesions  very  similar  or  even  indis- 
tinguishable from  those  in  this  case  can  be  actually  produced  by  pro- 
longed and  repeated,  or  unshielded  exposures  to  the  X-rays.  This  close 
resemblance  is  responsible  for  the  fact  that  many  dermatologists  prefer 
the  use  of  CO.  snow  for  such  cases.  Dr.  Xorman  Paul,  of  Sydney,  in 
his  recent  admirable  little  text-book  on  the  cutaneous  cancers,  advocates 
in  addition  the  use  of  radium. 

Dr.  MacCormac  :  A  clear  distinction  should  be  drawn  between  xerodermia 
pigmentosa  and  senile  keratosis.     In  the  first  disease  the  malignant  change  is 
part  of  the  process  :  in  the  senile  changes  described  by  Dr.  Semon  malignan 
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degeneration  is  a  more  or  less  accidental  feature.  The  suggested  analogy 
between  the  condition  exhibited  by  Dr.  Semon  and  an  X-ray  dermatitis  is  not 
quite  a  true  one.  One  of  the  most  striking  features  in  skin  that  has  received 
an  excessive  amount  of  irradiation  is  the  disappearance  of  the  elastic  tissue, 
which  possibly  accounts  for  the  telangiectases.  In  the  same  way  the 
"  sailor  skin  "  described  by  Unna  is  a  form  of  dermatitis  which  may  under 
certain  circumstances  undergo  malignant  degeneration,  but  this  is  not  the 
rule.  Malignant  disease  of  the  skin  may  be  primaiT  or  follow  upon  some 
form  of  chronic  irritation,  such  as  senile  keratosis.  Such  changes  may 
occur  in  any  situation,  and  are  found  after  many  different  forms  of  chronic 
irritation. 
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Keratosis  Follicularis  (Darier's  Disease).' 
By  J.  L.  Bunch,  M.D. 

This  man,  aged  49,  has  always  been  a  farm  labourer  in  Gloucester- 
shite,  but  he  has  not  done  much  work  since  last  Christmas.  He  says 
that  the  disease  from  which  he  is  suffering  first  occurred  on  the  chest, 
and  then  gradually  spread  to  the  rest  of  the  trunk,  to  the  face,  and, 
much  more  recently,  to  the  left  arm  :  in  fact  his  left  arm  has  become 
worse  during  the  last  few  months.  The  disease  is,  in  my  opinion, 
keratosis  follicularis,  or  Darier's  disease.  Sections  show  the  psorosperms 
which  usually  occur  in  this  disease.  The  Wassermann  reaction  is 
negative.  It  is  interesting  that  the  doctor  who  sent  this  patient  to  me 
a  month  or  two  ago  now  writes  that  he  has  discovered  that  one  of  this 
man's  two  daughters  has  similar  lesions  on  the  face  and  head,  and  he 
promises  to  send  me  either  sections  or  tissue  from  which  sections  may 
be  cut :  he  says  that,  as  far  as  he  can  tell,  it  is  the  same  disease.  I 
believe  that  heredity  in  Darier's  disease  is  extraordinarily  rare,  and  1 
shall  be  glad  to  know  if  members  have  had  cases  of  this  kind  under 
their  own  care.  This  superficial  ulceration  has  been  apparently  going 
on  for  some  time,  and  there  is  some  objectionable  odour  about  the 
condition.  The  man's  scrotum  is  a  good  deal  involved,  and  shows  a 
well-marked  nodular  condition,  almost  vegetating,  but  not  of  so  deep  a 
red  or  brownish  shade  as  the  nodules  on  the  chest.  The  involvement 
of  the  face  and  scalp  is  very  marked.  The  nodules  are  partly  discrete, 
partly  tending  to  coalesce,  but  showing  no  sign  of  the  ulceration  which 
is  present  on  the  chest  and  arms.  The  inguinal  and  axillary  glands, 
especially  the  former,  are  enlarged. 

In  addition  to  antiseptic  treatment,  he  has  also  had  radiant  heat 
baths :  he  has  not  been  treated  with  X-rays,  nor  had  injections  of 
drugs,  such  as  "  006,"  nor  mercury.  I  shall  be  glad  if  anyone  can 
suggest  a  remedy  which  in  their  experience  is  ethcacious  in  this  disease. 

'  At  a  meeting  of  the  Section,  held  June  19,  1919. 


68 


Bunch  :    Keratosis  FoUiciilaris 


DISCUSSION. 

Dr.  J.  J.  Pringle  :  The  first  cases  of  this  disease  in  Europe  were  [shown 
and  discussed  by  Darier  at  the  First  International  Congress  of  Dermatology  in 
Paris,  in  1889.     The  condition  was  described  independently  by  J.  C.  White,  of 


Fig.  1. 


Boston,  U.J?^j^  _  in  ti^e  same  year  under  the  name  of  "  keratosis  follicularis.'' 
Darier  des'.ribed  coccidia-like  bodies,  which  he  called  "psorosperms,"  but  which 
have  sincf^  ^^^^  proved  to  be  simply  epithelial  cell  inclusions.      I  have   never 
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had  a  well-defined  case  under  my  care,  although  cases  have  been  referred  to  me 
in  which  the  diagnosis  was  suspected.  I  think  in  many  instances  the  disease 
begins  in  the  gi'oins,  regions  which  are  conspicuously  involved  in  tlie  patient 
exhibited. 


Flo.  2. 


Dr.  Arthur  Whitfield  :  The  only  case  of  the  kind  I  have  had  is  now 
under  my  care,  a  private  patient.  This  patient  gives  a  negative  Wassermanur 
which  is  what  one  would  expect.  I  have  tried  various  things  on  my  patient. 
X-rays  ai'e  useless,  so  is  blue  light.  Salvarsan  was  not  given.  He  had  been 
arsenicated  pretty  heavily  before  I  saw  him,  but  it  had  had  no  good  eflfect.     I 
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tried  a  series  of  local  applications  of  salicylic  acid,  which  is  what  is  recom- 
mended in  the  text-books  but  I  do  not  think  it  does  much  good  even  temporarily. 
Then  I  tried  two  other  things.  One  was  liquid  extract  of  thuya,  which  has  a 
reputation  for  removing  warty  growths  of  the  skin.  It  failed  in  this  case 
however.  What  I  believe  did  him  most  good  was  painting  with  a  1  in  1,000 
solution  of  mercuric  iodide — the  biniodide  dissolved  in  potassium  iodide.  I 
tried  it  because  the  late  Dr.  Colcott  Fox  told  me  that  many  cases  of  these 
multiple  flat  warts  in  children  went  away  after  being  painted  for  some  time 
with  biniodide  of  mercury.  There  is  no  doubt  it  subdues  them,  and  some  go 
right  away,  but  fresh  growths  appear.  It  is  a  very  early  case.  I  took  him 
into  a  nursing  home  and  dug  them  out  with  a  tiny  spoon  and  cauterized 
the  part  with  zinc  chloride.  They  did  not  recur,  but  the  fact  that  he  had 
fresh  ones  rendered  the  treatment  rather  hopeless.  His  own  suggestion  is 
that  I  should  take  him  in  once  a  year  and  clear  him  up.  He  now  has 
rape-seed  sized  bodies  scattered  about,  some  are  on  the  face  and  they  hurt 
him  when  he  shaves.  The  disease  is  so  early  that  one  might  doubt  the 
diagnosis,  but  the  histology  is  characteristic. 

The  Peesidext  :  Dr.  Pringle  may  remember  a  case  which  we  suspected 
long  ago,  when  I  was  clinical  assistant  to  Sir  Stephen  Mackenzie,  a  case  attend- 
ing the  London  Hospital.  I  made  the  microscopic  examination  of  the  lesions, 
and  the  sections  were  shown  at  the  Dermatological  Society  of  London.  i\.tthat 
time  there  was  an  influx  of  new  knowledge  about  cell  inclusions  in  cancer  and 
psorospermosis,  and  these  bodies  were  easily  identified  with  the  cell  inclusions 
of  degenerating  epithelium.  I  recollect  that  in  Sir  Stephen  Mackenzie's  case 
salicylic  acid  was  used  with  some  advantage.  There  was  a  good  deal  of  the 
eruption  about  the  axillary  folds,  which  caused  some  discomfort,  and  the 
salicylic  acid  seemed  to  have  a  flattening  and  comforting  eflect.  I  can  imagine 
that  treatment  with  X-rays  would  not  Ije  a  very  advisable  proceeding.  These 
cases  are  very  rare,  and  I  am  glad  we  have  had  an  opportunity  of  seeing  this 
patient. 

Dr.  Bunch  (in  reply)  :  The  sections  show  clearly  the  so-called  psorosperms, 
or  degenerated  epithelial  cells,  thickening  of  the  stratum  corneum  and  blocking 
of  the  hair  and  sebaceous  follicles  with  horny  material.  There  is  some  infil- 
tration of  small  cells  in  the  deeper  layers  of  tlie  epidermis. 

Case  of  Delhi  Boil. 
By  Henky  MacCoemac,  C.B.E.,  M.D. 

The  patient,  a  man,  aged  42,  developed  the  first  lesion  on  the  left 
cheek  in  I9I6  and  a  second  on  the  left  hand  in  June,  I9I7,  while  on 
service  in  Mesopotamia.  A  third  sore  appeared  on  the  right  upper  arm 
in  1919  after  his  return  to  England.  The  lesions  on  the  face  and  hand 
are  about  the   size  of  a  half-crown,  and   show  central  ulceration  and 
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crusting  with  a  surrounding  infiltrated  and  erythematous  area.  The 
skin  is  considerably  undermined  and  a  smear  prepared  from  the 
discharge  showed  numerous  examples  of  the  causal  parasite,  Leish- 
mania  tropica,  the  discovery  of  which  is  a  necessary  step  in  establishing 
the  diagnosis,  since  many  instances  of  tropical  ulceration  clinically 
similar  to  Delhi  boil  arise  from  other  forms  of  infection.  The  third 
lesion  is  in  an  early  state  of  evolution  and  consists  of  an  indurated 
elevation  the  size  of  a  split-pea ;  ulceration  has  not  yet  occurred.  The 
disease  appears  to  cause  very  little  discomfort  to  the  patient  except  just 
before  ulceration  begins,  when  considerable  pain  is  experienced. 

As  this  disease  will  probably  be  seen  more  frequently  in  the  British 
Isles  in  the  future,  owing  to  the  return  of  infected  soldiers  from  the 
East,  and  as  the  forms  of  treatment  hitherto  used  have  on  the  whole 
proved  unsatisfactory,  it  may  be  of  interest  to  briefly  describe  a  method 
employed  by  Mr.  Lyster.  This  consists  of  ionization  with  a  solution  of 
sodium  hypochlorite,  only  a  feeble  current  being  used,  not  more  than 
1  ma.  to  the  square  inch.  By  this  means  rapid  healing  is  brought  about. 
Mr.  Lyster  has  now  treated  six  cases  in  this  way  with  good  results. 

DISCUSSION. 

The  President  :  The  diagnosis,  I  think,  can  hardly  be  in  doubt,  in  view 
of  the  microscopical  preparations  which  are  here  for  us  to  see.  I  recollect 
seeing  a  case  treated  many  years  ago  by  excision  of  the  whole  of  the  involved 
area  under  a  general  anaesthetic.  It  would  be  a  good  thing  if  we  could  get 
satisfactory  results  from  the  method  of  treatment  which  has  been  mentioned. 

Dr.  J.  J.-  Pringle  :  I  recently  had  a  case  of  this  kind  at  a  military 
hospital  to  W'hich  I  am  attached,  in  which  six  of  these  sores  were  successfully 
excised,  the  incisions  being  made  wide  of  the  lesions,  and  four  or  five  months 
afterwards  the  result  was  quite  satisfactory.  I  agree  that  it  would  be  of 
great  advantage  if  the  method  of  treatment  advocated  by  Mr.  Lyster  turns 
out  to  be  successful,  as  the  cure  of  the  disease,  if  left  to  itself  or  treated 
in  the  customary  manner  by  scraping  and  caustics  is  extremely  slow.  At 
the  same  military  hospital  I  have  seen  a  case  with  extensive  and  deep  ulcera- 
tion of  the  abdominal  wall,  which  I  at  first  took  to  be  tertiary  syphilis,  but 
the  Wassermann  test  was  negative,  and  the  Leishman-Donovan  bodies  were 
easily  demonstrated.  In  February,  1914,  a  lady  consulted  me  with  two  sores 
of  this  nature  on  the  back  of  the  left  forearm,  singularly  like  primary 
syphilitic  sores,  but  without  induration.  They  were  said  to  be  of  about 
a  fortnight's  duration.  Eeference  to  my  notes  enables  me  to  report  her 
statement,  that  during  a  recent  yachting  cruise  in  the  Mediterranean  she 
had  only  once  been  ashore,  and  that  for  half  an  hour  in  October  at  Tunis, 
where  "  she  was  sure  she  was  bitten." 
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Dr.  Vincent  Dickinson  :  During  the  last  four  or  five  years  Italian 
contemporary  medical  literature  has  been  full  of  this  subject,  particularly  its 
relation  to  kala-azar,  and  its  treatment  by  antimony.  Dr.  Cannata  and  Dr. 
Caronia  published  large  numbers  of  cases  in  which  beneficial  results  were 
obtained  by  intravenous  and  intramuscular  injections  of  antimony.  When 
the  drug  was  used  crude,  the  effect  of  intramuscular  use  seemed  to  be  very 
painful  and  untoward  results  ensued.  One  of  these  observers  succeeded  in 
formulating  an  organic  preparation  of  antimony,  acetylaminophenyl  stibiate 
of  sodium,  which,  he  claimed,  was  quite  innocuous  and  painless.  I  have  not 
recently  seen  reports  in  Italian  papers  about  the  treatment  by  hyperchlorites, 
but  observers  in  Italy  seem  to  l^e  very  pleased  with  the  results  they  have 
achieved  with  antimony,  not  only  in  the  external  manifestations  in  kala-azar 
but  in  internal  Leishmaniasis  as  well. 

Dr.  Haldin  Davis  :  In  the  official  communications  given  to  medical 
officers  as  to  how  to  treat  these  diseases  in  the  East,  mention  is  made  of 
treatment  by  intravenous  injection  and  antimony,  but  antimony  was  not 
provided  in  the  hospitals.  I  saw  many  cases  of  this  condition  out  in  Egypt, 
and  in  most  cases  they  got  well  after  scraping  and  cauterization  with  carbolic. 
I  think  the  chronicity  and  obstinacy  must  vary  a  good  deal  in  various  patients. 
We  have  an  exaggerated  idea  as  to  how  obstinate  they  are,  because  here  we 
only  get  those  which  are  most  resistant.  At  St.  Bartholomew's  Hospital 
recently  we  had  a  case  in  a  nurse,  and  she  got  well  after  the  use  of  X-rays. 

Dr.  A.  Whitfield  :  Dr.  MacCormac  suggested  that  these  cases  might 
become  fairly  common  in  this  country ;  does  he  therefore  think  that  the 
subjects  of  it  will  spread  it  here,  or  does  he  mean  that  we  shall  have  a  good 
many  cases  back  from  tropical  regions?  As  far  as  I  know,  cases  have  not 
been  described  as  occurring  unless  in  particular  regions.  And  Dr.  MacCormac 
suggested  that  the  lesion  on  the  arm  was  very  Hkely  inoculated  by  the  patient 
himself ;  but  I  had  an  idea  that  inoculation  was  the  result  of  bites  of  flies. 
That  may  explain  Dr.  Pringle's  case  in  which  the  lady  was  such  a  short  time 
exposed.  I  have  not  found  any  information  forthcoming  as  to  the  incubation 
period  of  this  disease,  whether  short  or  long,  regular  or  variable.  Can  Dr. 
MacCormac  tell  us? 

Dr.  MacCormac  (in  reply)  :  With  regard  to  the  antimony  treatment  of 
this  condition.  Dr.  Low  informs  me  that  he  has  obtained  some  successful 
results  with  this  method,  but  it  would  appear  to  act  more  beneficially  in 
kala-azar,  a  disease  caused  by  a  closely  alHed  parasite.  Dr.  Davis,  I 
understand,  thinks  the  chronic  nature  has  been  exaggerated.  As  my  own 
experience  has  been  limited  to  a  few  cases  I  am  unable  to  speak  on  this  point, 
but  in  all  that  came  under  my  observation  the  disease  had  been  in  existence 
for  a  considerable  time,  and  had  proved  extremely  reliellious  to  all  the  remedies 
employed.  It  is  true  that  the  sores  eventually  get  well,  but  as  they  may 
spread  widely  before  doing  so,  it  is  obviously  desirable  to  control  the  morbid 
process  as  soon  as  possible.     Delhi  boil  will  probably  become  more  common 


Section  of  Dermatology  73 

in  this  country  because  of  the  large  number  oi'  soldiers  infected  with  this 
complaint  while  serving  in  the  East,  many  of  whom  will  shortly  be  returning 
home.  There  is  no  means  of  telling  whether  these  men  can  infect  indi\nduals 
in  this  country  or  not.  Apparently  where  the  disease  is  endemic  inoculation 
may  occur  either  directly,  or  through  the  intermediary  of  flies,  but  one  or 
more  of  the  necessary  factors  may  be  wanting  in  the  British  Isles.  The 
incubation  period  appears  to  be  uncertain,  and  statements  on  this  point  are  of 
an  indefinite  nature. 

Case  of  Dermatitis  Herpetiformis. 

By  Alfred  Eddowes,  M.D. 

This  boy  has  suffered  from  the  eruption  for  two  years.  Last 
winter  it  did  not  disappear,  but  during  the  previous  winter  it  was 
very  much  better.  He  complains  of  intense  itching,  especially  at 
times.  When  I  first  saw  the  patient,  and  observed  these  pigmented 
nodules  with  very  little  sign  of  scratching,  I  thought  it  was  urticaria 
pigmentosa.  But  on  reflection  and  watching  the  case  a  little  longer, 
I  concluded  that  it  was  probably  dermatitis  herpetiformis.  There  is  a 
very  symmetrical  distribution,  and  the  lesions  do  not  occupy  the 
common  sites  :  the  patches  are  mainly  over  the  sternum  and  clavicle 
and  below  the  umbilicus.  The  fact  that  the  lesions  are  chiefly  papular 
and  nodular  is  against  the  case  being  one  of  dermatitis  herpetiformis. 
I  have  not  seen  vesicles  or  bullae  so  far. 

DISCUSSION. 

Dr.  A.  Whitfield  :  When  I  saw  this  case  I  concluded  that  the  boy  had 
an  itchy  skin  with,  possibly,  an  occasional  papular  urticarial  lesion,  which  he 
dug  out :  that  is,  it  was  the  type  of  disease  which  we  class  as  neurotic 
excoriations.  I  should  be  inclined  to  give  him,  for  some  time,  syrup  of  calcium 
lactophosphate,  which  is  much  more  efficacious  than  calcium  lactate  or 
chloride  ;  also  it  is  extremely  palatable,  which  the  other  drugs  are  not.  He 
might  have  a  local  application  of  liquor  carbonis,  or  something  of  that  sort. 
I  think  he  has  pruritus  of  internal  origin,  probably  kept  up  by  scratching, 
though  the  habit,  apparently,  is  also  very  strong.  If  we  can  get  the  itching  to 
stop,  the  scratching  habit  may  die  out. 

Dr.  J.  .1.  Pringle  :  Dr.  Eddowes  has  not  advanced  the  diagnosis  of 
dermatitis  herpetiformis  with  any  great  conviction  and  I  think  his  hesitation 
is  fully  justified.  Neither  the  elementary  lesions,  their  grouping,  nor  their 
general  characters  bespeak  that  disease.  I  think  the  case  is  an  undoubted 
example  of  a  common  enough  condition  bearing  the  rather  unsatisfactory  name 
of  "  acne  urticata,"  which  usually  occurs  in  neurotic  women.     The  lesions  are 
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deep-seated  lumps  into  which  they  dig  their  nails  with  extreme  satisfaction  to- 
themselves,  thereby  producing  so-called  neurotic  excoriations.  With  regard 
to  the  treatment  of  the  condition,  I  am  glad  to  hear  what  Dr.  Whitfield  says : 
it  gives  one  hope  for  greater  success  in  the  future  than  in  the  past. 

Dr.  Stowees  :  I  appreciate  the  conditions  which  led  Dr.  Eddowes  ta 
diagnose  this  case  as  one  of  dermatitis  herpetiformis,  but  on  learning  the  full 
particulars  of  history  and  mode  of  onset  I  fail  to  be  convinced  that  his  view  is 
well  supported.  The  frequency  with  which  we  see  prolonged  cases  of  so-called 
lichen  urticatus,  and  its  allies,  in  young  children,  afiords  us  the  opportunity  of 
noting  the  later  and  often  very  chronic  manifestations  associated  with  the 
itching  habit,  the  chronic  pruriginous  class  of  neurotic  origin  leading  to 
excoriation,  of  which  this  is  probably  an  instance.  Dr.  Whitfield's  suggestion 
as  to  treatment  is  one  we  should  bear  in  mind  and  test  for  ourselves  as  it  tends 
to  simplify  our  methods  which  are  often  complicated  and  troublesome.  The 
view  expressed  by  a  member  that  the  patient  is  the  subject  of  a  cutaneous 
tuberculide  can  be  excluded,  I  think,  unless  the  general  conditions  and  a 
microscopic  examination  of  sections  support  it. 

The  President  :  So  far  as  the  histology  is  concerned,  unless  the  lesions 
are  very  characteristically  those  of  urticaria  pigmentosa,  we  shall  not  get 
much  advantage  from  examining  sections.  I  should  agree  with  the  diagnosis 
suggested  by  Dr.  Pringle  and  Dr.  Whitfield. 

Dr.  Whitfield  :  The  treatment  I  mentioned  does  not  originate  with  me  : 
it  is  a  modification  of  Wright's  treatment.  In  lichen  urticatus  it  is  very  much 
more  specific  than  in  any  other  form  of  urticaria  in  children.  Eecently  I  have 
been  treating  the  child  of  a  well-known  bio-chemiat  in  London,  and  he  said  it 
seemed  as  specific  as  the  giving  of  yeast  extract  to  a  polyneuritic  pigeon: 
therefore  that  testimonial  is  not  that  of  a  lay  opinion  but  of  an  exact  observer. 
It  is  one  of  the  gi'eat  characteristics  that  Colcott  Fox  pointed  out  in  his  work 
on  the  subject  that  factitious  urticaria  is  very  rarely  present  in  lichen  urticatus, 
and  he  made  a  great  point  of  distinguishing  lichen  urticatus  from  the  true  and 
very  rare  urticaria  of  children :  he  said  the  lichen  urticatus  was  not  identical 
with  urticaria  though  probably  allied  to  it. 

Dr.  EdD0"\VES  (in  reply)  :  With  regard  to  the  suggestion  that  this  might  be 
a  case  of  acne  urticata.  That  condition  generally  leaves  scars,  with  the 
open  mouths  of  cicatrized  follicles.  Here  the  heahng  is  flat.  The  fact  that  one 
cannot  produce  swelling  by  friction  is  against  the  case  being  one  of  urticaria 
pigmentosa  or  any  other  kind  of  -urticaria.  The  lesions  start  as  little 
erythematous  nodules  which  I  think  more  closely  resemble  the  scattered 
lesions  which  one  finds  in  dermatitis  herpetiformis.  I  shall  be  glad  to  act 
on  the  suggestion  as  to  treatment  which  has  been  made  ;  and  if  I  can  watch 
the  boy  long  enough,  I  shall  be  pleased  to  bring  him  again.  I  have  made 
no  special  inquiry  as  to  tuberculosis,  but  the  family  appears  to  be  fairly 
healthy. 
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Stereoscopic  Radiography/ 

By  the  late  Sir  James  Mackenzie  Davidson,  M.B.,  CM. 

To-night  I  am  bringing  to  your  notice  by  practical  illustration 
certain  points  in  X-ray  work  which  at  this  time  seem  to  me  of  some 
importance.  Stereoscopic  radiography  has  proved  itself  of  immense 
value,  but  it  still  appears  that  many  workers  approach  the  subject  as  if 
it  were  a  difficult  or  complicated  process.  Although  I  am  advancing  no 
new  facts  this  evening,  I  wish  to  give  one  or  two  demonstrations  which 
may  be  helpful  in  elucidating  the  really  simple  principles  upon  which 
stereoscopy  is  based. 

This  subject  has  two  aspects  :  (1)  The  condition  of  the  vision  of 
the  observer-;  (2)  the  proper  preparation,  placing,  and  viewing  of  the 
X-ray  photographs.  As  to  the  first,  the  individual  to  see  stereoscopic 
pictures  correctly  must  possess  binocular  vision.  By  that  is  meant 
that  each  eye  is  able  to  see  the  two  stereoscopic  pictures  and  obtain 
therefrom  a  single  combined  impression  on  the  brain.  It  does  not 
follow  that  he  must  necessarily  be  able  to  see  equally  well  with  each 
eye,  because  people  who  have  distinctly  unequal  vision  may  yet  have  a 
good  binocular  capacity.  On  the  other  hand,  it  may  happen  that  an 
individual  has  excellent  vision  in  each  eye  and  yet  fails  to  get  a  com- 
bined impression — i.e.,  he  can  only  see  with  one  eye  at  a  time.  It 
appears  to  me  that  there  is  also  a  third  condition  of  interference,  though 
a  little  difficult  to  determine,  in  which  people  in  full  possession  of 
binocular  vision,  and  able  to  see  ordinary  stereoscopic  pictures  of  land- 
scapes  and  the  like   quite   correctly,  yet  for  a  time   have  considerable 

'  At  a  meeting  of  the  Section,  held  October  18,  1918. 
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difficulty  in  seeing  stereoscopic  X-ray  pictures  in  their  proper  relief. 
But  with  these  individuals  the  difficulty  is  completely  removed  by  a 
little  practice  in  viewing.  In  work  of  this  kind  all  these  points  are  of 
considerable  importance,  because  they  explain  the  fact  that  many 
individuals  do  not  know  what  we  are  talking  about  when  we  speak  of 
the  vivid  relief  of  the  stereoscopic  picture  ;  and  it  is  a  matter  of  very 
great  importance  to  find  out  whether  the  X-ray  worker  and  also  the 
surgeon  who  works  with  him  are  in  possession  of  correct  binocular 
vision.  To  those  who  can  see  the  stereoscopic  radiographs  properly, 
the  immense  importance  of  the  stereoscopic  picture  is  obvious,  and 
requires  no  special  elaboration,  and  there  can  be  no  doubt  that  the 
comparatively  slow  progress  of  this  important  branch  of  work  has  been 
delayed  and  hindered  by  the  fact  that  many  workers  are  quite  unaware 
that  they  do  not  possess  proper  binocular  capacity.  The  ophthalmic 
aspect  of  the  question  could,  of  course,  be  very  much  more  fully  dealt 
with,  but  I  have  only  wished  to  indicate  the  great  importance  of 
ascertaining  the  condition  of  the  worker's  powers  of  vision. 

The  second  aspect  of  the  subject  has  to  do  with  the  pictures  them- 
selves. Many  writers  on  stereoscopic  radiography,  it  seems  to  me, 
complicate  the  subject  by  directions  as  to  varying  the  displacement  of 
the  tube  with  its  distance  from  the  plate,  and  also  with  the  thickness  of 
the  part  to  be  radiographed.  For  many  years  I  have  used  a  displace- 
ment of  the  tube  of  6  cm.,  which  may  be  taken  as  the  approximate 
interocular  distance — i.e.,  the  distance  between  the  pupil  centres  when 
the  eyes  are  looking  at  an  object  about  10  in.  to  15  in.  distant.  I  have 
found  no  difficulty  in  these  conditions  in  getting  a  correctly  proportioned 
picture  in  the  stereoscope. 

I  will  now  proceed  to  show  a  very  simple  arrangement  which  will 
illustrate  the  production  of  a  stereoscopic  picture.  I  have  here  two 
little  electric  lamps,  each  of  them  enclosed  in  a  small  square  box  with  a 
coloured  screen  in  front.  In  the  one  case  it  is  a  red  screen  and  in  the 
other  a  green.  I  have  also  a  small  translucent  screen  supported  in  a 
wooden  framework  upon  which  shadows  of  objects  can  be  cast  by  these 
two  lamps  ;  and  here  is  a  small  wire  device  with  a  circular  base  and  a 
smaller  circle  at  its  apex  so  that  it  forms  a  skeleton  cone.  When  this 
is  held  in  front  of  the  screen  so  that  the  larger  circle  of  the  base  rests 
actually  upon  the  screen  and  the  smaller  circle  is  at  a  distance  of  some 
inches,  a  shadow  of  this  cone  can  be  cast  by  the  light,  and  the  appear- 
ance of  the  shadow  will  entirely  depend  upon  the  relative  position  of 
the  light  which  produces  it.     If  the  lamp  is  held   opposite   the  axis  of 
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this  skeleton  cone  two  circles  will  be  seen  on  the  screen,  the  shadow 
of  the  base  circle,  and,  in  the  centre  of  it,  the  shadow  of  the  smaller  circle 
of  the  apex.  If  the  light  producing  the  shadow  is  moved  to  the  right 
or  to  the  left  the  shadow  of  the  base  which  rests  in  contact  with  the 
screen  will  maintain  its  position,  but  the  shadow  of  the  small  circle  will 
be  shifted  to  the  side  opposite  to  that  to  which  the  light  has  been 
moved.  If  the  two  lights  are  placed  side  by  side  so  that  the  mid- 
distance  between  them  is  opposite  the  centre  of  the  axis  of  this  wire 
cone,  two  shadows  of  the  cone  will  be  seen,  one  coloured  red  and  the 
other  green,  and  one  might  at  first  interpret  that  by  saying  that  the 
red  shadow  was  cast  by  the  red  light  and  the  green  shadow  by  the 
green  light.  As  a  matter  of  actual  fact,  the  shadow  that  appears  red 
is  the  one  that  is  cast  by  the  green  light,  and  the  shadow  that  appears 
green  is  the  one  produced  by  the  red.  At  first  one  is  apt  to  overlook 
this,  but  it  is  quite  obvious  that  the  green  light  will  illuminate  the 
whole  of  the  screen  except  where  the  shadow  of  the  little  circle  is 
produced,  and  in  that  shadow  there  will  be  no  green  light ;  the  red 
light,  on  the  other  hand,  will  illuminate  the  whole  of  the  screen,  and 
will  mingle  with  the  green  except  where  the  dark  shadow  is  produced 
by  the  green  light,  and  this  will,  of  course,  be  illuminated  by  the  red 
lamp  and  will  look  red,  but  nevertheless  the  shadow  is  really  produced, 
as  is  evident,  by  the  green  light.  I  may  have  dwelt  upon  this  little 
point  tediously,  but  it  has  a  very  definite  bearing  upon  the  theory  of 
the  stereoscopic  picture. 

I  have  here  a  large  number  of  spectacles  which  have  been  very 
simply  made  by  piercing  two  eye-holes  in  a  piece  of  black  cardboard 
and  inserting  red  and  green  gelatine  respectively,  so  that  when  one  of 
these  spectacles  is  held  before  the  eyes  one  eye  looks  through  the  red 
gelatine  and  the  other  through  the  green.  If  the  shadow  of  the  cone 
on  the  screen  be  viewed  in  a  suitable  position  with  a  pair  of  these 
spectacles  held  in  front  of  the  eyes,  each  eye  will  see  its  own  image  : 
the  red  will  enable  the  eye  which  it  covers  to  see  the  red  shadows 
plainly,  whereas  it  will  neutralize  the  green,  which  will  be  comparatively 
invisible  to  that  eye.  The  other  eye,  which  is  covered  by  the  green, 
will  only  see  the  green  shadows  and  not  the  red.  The  result  will  be 
a  vivid  perception  of  perspective,  and  if  the  experiment  is  properly 
arranged  the  shadow  of  the  cone  will  be  seen  in  true  proportion  ;  in 
fact  it  will  appear  as  if  one  were  looking  at  the  cone  itself  instead  of 
only  at  its  shadows.  It  is  possible  in  a  short  time  to  learn  and  to 
teach  all  the  variations  in  the  size  and  shape  of  the  stereoscopic  image 
A — -ia 
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by  varying  the  distance  of  the  observer  from  the  screen,  or  by 
altering  the  displacement  of  the  lamps.  One  can  learn  more  in  a 
few  minutes  by  practical  experiment  on  these  lines  than  by  much 
reading  about  theory. 

The  results  obtained  with  these  shadows  by  ordinary  light  are 
exactly  what  would  be  obtained  with  X-rays  if  two  X-ray  tubes  were 
substituted  for  the  little  lamps,  and  this  little  apparatus  helps  one  to 
realize  practically  the  principles  upon  which  a  stereoscopic  fluoroscope 
depends.  The  day  will  come  when  all  important  X-ray  examinations 
will  be  conducted  by  stereoscopic  fluoroscopy.  Unfortunately,  with 
X-rays,  we  have  no  simple  means  of  enabling  each  eye  to  see  its  own 
image.  In  the  apparatus  with  the  coloured  glass  the  eclipsing  of  each 
colour  by  the  other  is  a  very  simple  arrangement,  but  with  X-ray- 
apparatus  an  expedient  that  will  give  a  similar  result  can  only  be 
obtained  meantime  by  some  revolving  shutter.  At  the  present  time  the 
Americans  have  a  stereoscopic  fluoroscope  which,  from  what  I  have 
gathered  of  its  principles — I  have  not  actually  seen  the  mechanism — 
ought  to  be  a  success.  Anyone  who  possesses  a  Snook  type  of  machine 
and  two  of  the  new  rectifying  Coolidge  tubes  only  has  to  have  some 
reliable  synchronous  motor  operating  an  eclipsing  shutter  to  get  at 
once  a  means  of  producing  the  stereoscopic  picture  on  the  fluorescent 
screen. 

I  would  strongly  urge  the  younger  workers  present  to  devote  their 
energies  to  the  construction  of  this  type  of  apparatus.  It  would  well 
repay  their  efforts.  About  twenty  years  ago  I  constructed  a  stereo- 
scopic fluoroscope  with  great  difficulty  with  the  ordinary  coil  and 
tubes  and  commutators.  It  gave  a  good  stereoscopic  picture  on  the 
screen,  and  I  demonstrated  its  action  in  the  X-ray  Department  at 
Charing  Cross  Hospital.  The  difficulty  of  carrying  it  out  with  the 
tubes  and  commutators  then  in  use  prevented  its  further  development, 
but  it  seemed  to  me  that  the  problem  with  modern  development  is  very 
much  simplified,  and  it  only  remains  for  someone  to  construct  an 
apparatus  such  as  I  have  suggested  in  order  to  bring  the  matter 
into  practical  us"e.  It  is  very  remarkable  to  observe  the  shadows 
standing  out  in  vivid  relief.  Any  part  of  the  object  that  can  be 
reached  may  be  touched  with  the  utmost  precision  ;  if  a  bullet  is  in 
the  sinus  of  a  wound  a  probe  can  be  put  on  to  it  with  the  same 
ease  as  if  one  were  looking  at  the  object  in  the  ordinary  way.  In 
the  case  of  the  chest,  the  movements  of  the  ribs  and  diaphragm  in 
•breathing  and  the  beating  of  the  heart  inside  the  ribs,  make  a  study 
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which,  once  seen,  can  never  be  forgotten.  In  1898  I  demonstrated 
this  in  the  X-ray  Department  at  Charing  Cross  Hospital.  I  used  to 
place  bullets  in  a  large  wooden  box  or  bag  full  of  sugar,  and  the 
students,  when  viewing  the  object  on  the  stereoscopic  fluorescent  screen 
could  seize  the  bullet  with  a  pair  of  forceps  and  pull  it  out  every  time. 

One  point  of  very  great  importance  in  producing  correct  stereoscopic 
photographs,  which  if  not  realized  may  lead  to  serious  error,  is  that, 
upon  the  displacement  of  the  tube  to  produce  the  second  image,  the 
most  complete  immobility  possible  in  the  part  being  photographed  must 
be  maintained.  If  this  condition  is  not  observed  an  erroneous  stereoscopic 
picture  is  produced.  To  take  a  common  example,  if  a  lead  mark  is  put 
upon  the  skin  of  the  chest  and  a  stereoscopic  picture  is  taken,  unless  at 
each  exposure  the  breath  has  been  held  in  exactly  the  same  phase,  the 
resulting  picture  when  viewed  in  the  stereoscope  will  often  show  the 
ribs  in  wrong  positions,  and  at  times  the  lead  mark  placed  upon  the 
skin  will  give  the  most  realistic  impression'  of  being  inside  the  chest. 
This  is  entirely  due  to  a  misleading  parallax  produced  by  the  indepen- 
dent motion  of  the  part  being  photographed.  An  easy  way  of  illustrating 
this  convincingly  is  to  take  a  photograph  of  a  hand  lying  flat  on  the 
table,  and  between  the  two  exposures  slightly  to  move  one  of  the 
fingers.  The  two  resulting  negatives  on  casual  inspection  will  appear 
to  be  similar,  but,  nevertheless,  when  viewed  in  the  stereoscope  it  will 
be  seen  that  the  hand  and  the  fingers  other  than  the  finger  that  moved, 
give  a  correct  impression  of  being  on  the  same  plane,  but  that  the 
finger  which  was  moved,  although  the  movement  was  almost  impercep- 
tible, appears  bent  forward  and  in  advance  of  the  other  fingers — an 
impossible  plane,  because  all  the  fingers  were  resting  on  the  table. 

This  brings  me  to  the  physiological  optics  of  stereoscopic  vision. 
Why  is  it  that  we  see  an  object  in  a  certain  position  in  the  stereoscope, 
and  when  the  negatives  are  changed  over  to  opposite  sides,  see  the 
picture  the  other  way  round  '?  In  the  development  of  his  visual 
apparatus  from  infancy  the  individual  discovers  that  when  an  object  is 
near  he  has  to  converge  his  eyes  to  see  it,  and  when  it  is  farther  away 
he  has  to  diverge.  Therefore  the  convergence  and  divergence  of  the 
eyes  become  associated  respectively  with  near  and  distant  objects.  In 
the  simple  apparatus  I  have  already  brought  before  you  it  will  be 
observed,  when  the  spectacles  are  held  in  front  of  the  eyes  to  see  the 
coloured  shadows  in  relief,  that  this  principle  of  convergence  and 
divergence  goes  to  explain  how  the  cone  is  seen,  whether  with  its  small 
end  towards  the  observer  or  away  from  him.    I  have  here  some  diagrams 
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which  represent  the  shadows  of  the  cone,  and  it  will  be  found  that  in 
the  case  where  the  distance  between  the  centres  of  the  larger  circles  is 
greater  than  the  distance  between  the  centres  of  the  smaller  circles,  the 
right  eve  seeing  the  image  on  the  right  side  and  the  left  eye  the  image 
on  the  left  side,  the  stereoscopic  pictm-e  will  have  the  effect  of 
bringing  the  small  end  of  the  cone  nearer  to  the  observer,  and 
putting  the  base  farther  awa}'.  If,  now,  the  diagrams  be  transposed, 
and  the  right  and  left  occupy  each  other's  positions,  so  that  the 
distance  between  the  centres  of  the  larger  circles  is  less  than  the 
distance  between  the  centres  of  the  smaller  circles,  and  be  so  viewed  that 
each  eye  sees  its  own  image,  the  cone  will  appear  reversed,  the  base 
being  nearer  the  observer  and  the  apex  farther  away.  It  is  a 
matter  of  the  convergence  and  divergence  of  the  eyes  in  order  to 
take  in  the  corresponding  points  of  the  diagram,  and  the  principles 
which  are  so  easily  demonstrated  in  a  line  drawing  apply  equally 
to  the  hundreds  of  corresponding  points  in  the  pair  of  X-ray 
photographs. 

I  will  now  endeavour  by  means  of  two  lanterns  and  the  coloured 
screens  to  demonstrate  to  you  on  the  viewing  screen  some  stereo- 
scopic photographs  which,  if  you  will  view  them  with  the  coloured 
spectacles  supplied  for  the  purpose,  will  appear  to  you  in  relief.  In 
all  stereoscopic  pictures,  especially  on  the  reduced  slides  now  so 
commonly  used,  it  is  discoverable  with  a  fine  pair  of  compasses  put 
on  to  the  various  corresponding  points  of  the  two  pictures  that  the 
distances  between  them  differ  quite  appreciably,  and  it  can  be  worked 
out  by  means  of  these  compasses  which  points  in  the  picture  will 
appear  nearer  the  observer  when  viewed  in  the  stereoscope  and  which 
more  remote. 

This  brings  us  to  the  practical  application  :  how  are  we  to  proceed 
to  take  and  view  stereoscopic  radiographs  so  as  to  get  the  true  effect  ? 
The  distance  of  the  tube  displacement  being  kept  constant  at  6  cm.,  the 
angle  of  view  will  be  the  same  if  the  screen  is  placed  midway  between 
the  observer  and  the  tubes.  Therefore,  in  the  Wheatstone  stereoscope 
the  distance  of  the  picture  from  the  centre  of  the  mirror  ought  to  be  the 
same  as  the  distance  of  the  tube  from  the  photographic  plate  when 
the  picture  was  taken.  It  will  be  quite  obvious,  then,  that  stereoscopic 
radiography  is  just  as  simple  as  ordinary  radiography.  The  point  of 
view  having  been  decided  upon,  a  single  picture  can  be  taken,  and  then 
the  displacement  of  6  cm.  made,  parallel  to  the  edge  of  the  plate,  and 
the  second  picture  taken  ;  these  two  negatives,  viewed  by  any  means 
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which  enables  each  eye  to  see  one  picture  at  a  time,  will  give  the  effect 
of  true  stereoscopic  relief.  The  most  convenient  method  is  to  reduce 
the  negatives  to  lantern  size  and  so  mount  them  that  they  can  be 
viewed  in  a  lenticular  stereoscope.  This  gives  excellent  detail,  and 
a  vivid  stereoscopic  picture  which  can  be  used  by  the  surgeon,  even 
while  he  is  operating.  It  is  a  simple  matter  to  arrange  for  an  assistant 
to  hold  up  the  lenticular  stereoscope  and  for  the  surgeon  to  look 
through  it  during  operation.  This  has  the  additional  advantage  that 
if  the  picture  is  required  in  a  hurry,  the  negatives  while  wet  can  be  put 
in  the  reducing  apparatus,  and  stereoscopic  slides  produced  in  a  very 
short  time.  It  is  a  method  that  I  use  myself  and  strongly  recommend 
in  cases  where  stereoscopic  pictures  are  required. 

So  far  we  have  dealt  with  a  method  of  triangulation  that  the  human 
eye  and  brain  can  carry  out.  But  if  measurements  are  to  be  given 
of  the  position  of  foreign  bodies  the  triangulation  has  to  be  done 
mechanically.  In  order  to  do  this  quickly  and  accurately,  I  have 
devised  an  apparatus  which  I  now  wish  to  demonstrate  to  you.  The 
principles  upon  which  it  is  based  are  exceedingly  simple  and  well-known. 
The  whole  object  I  had  in  view  was  to  apply  these  principles  in  such  a 
simple  way  that  in  this  time  of  stress  and  strain  when  skilled  workers 
are  few  and  the  opportunity  to  train  men  is  brief,  comparatively 
unskilled  people  would  be  able  to  use  the  apparatus  and  produce 
accurate  results  for  the  surgeon. 

The  tube  is  held  in  position  in  a  well  protected  box,  and  arranged  to 
be  vertically  below  the  point  at  which  two  rectangular  wires  intersect. 
The  arrangement  enables  this  position  to  be  fixed,  and  yet  the  tube  and 
the  cross  wires  can  be  moved  in  synchronism  vertically  up  and  down 
in  the  usual  way  so  as  to  occupy  any  desired  position  in  relation  to  the 
couch  below.  With  the  screen  above  the  wires,  and  the  tube  lighted 
up,  the  arrangement  is  moved  about  over  the  patient  and  adjusted  so 
that  the  tube  finally  occupies  such  a  position  that  the  shadow  of  any 
foreign  body  appears  in  some  definite  relation  to  the  cross  wires — say 
that  the  point  or  the  base  of  a  bullet  is  made  to  touch  the  intersection. 
When  this  is  done  it  follows  that  this  given  part  of  the  projectile  is 
vertically  below  the  cross  wires,  and  at  that  point  the  skin  is  marked. 
Then,  by  means  of  a  travelling  clamp  which  can  be  fixed  with  the 
pressure  of  the  foot  and  the  turn  of  a  T-shaped  handle,  the  box  and 
the  fluorescent  screen  with  its  wires  are  displaced  to  the  left  to  the 
distance  of  6  cm.  The  shadow  of  the  foreign  body  will  in  that  case, 
of  course,  be  displaced  to  the  right  to  an  extent  which  varies  according 
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to  the  depth  at  which  the  foreign  body  is  lying.  A  small  travelling 
wire  can  now  be  moved  by  means  of  a  screw  into  precisely  the  same 
relation  to  the  foreign  body  as  when  it  was  centred,  and  the  little 
indicator  attached  to  the  travelling  wire  will  enable  one  to  read  off  on  a 
calibrated  scale  the  depth  of  the  bullet  below  the  cross  wires.  I  do  not 
know  of  any  more  accurate  or  speedy  way  of  screen  localization  than 
this.  If  photography  is  desired,  the  horizontal  arm  carrying  the  screen 
and  cross  wires,  which  is  hinged,  can  be  moved  aside,  and  a  small 
indicator  put  on  the  marked  spot  on  the  skin  ;  the  plate  is  then  laid  on 
the  part,  and  stereoscopic  photographs  are  taken  in  the  usual  way  ; 
or  the  cross  wires  can  be  laid  on  the  skin,  with  their  intersection  at  the 
marked  spot,  the  displacement  carried  out,  and  the  localization  effected 
as  ordinarily.  This  apparatus  is  arranged  to  work  under  the  couch, 
either  with  the  usual  top  or  a  stretcher  top.  If  other  positions  are 
desired,  a  separate  apparatus  ought  to  be  used.  Attempts  at  producing 
apparatus  to  do  every  kind  of  work  are,  I  think,  fatal  mistakes. 

I  hope  that  the  demonstration  I  have  had  the  honour  of  giving  you 
to-night  may  be  of  some  assistance  in  furthering  the  adoption  of 
methods  of  proper  education  in  X-ray  work. 
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The    Examination    of    the  Vermiform    Appendix    by  X-rays.' 
By  E.  I.  Spriggs,  M.D.,  F.R.C.P. 

(Senior  Physician,  Duff  House), 

With  Photographs  and  Drairiiigs  by  0.  A.  Marxer 
(Radiographer,  Duff  House). 

(ABSTRACT.) 
[For  the  paper  in  full  see  the  Laticet,  January  18,  1919,  pp.  91-97.] 

After  a  summary  of  the  hterature  of  appendix  radiography,  in 
which  our  indebtedness  to  American  workers  was  acknowledged,  the 
authors  described  the  methods  which  they  had  found  of  value.  The 
patient  is  prepared  with  castor  oil  and  given  a  meal,  similar  to  that 
recommended  by  George  and  Gerber,"  consisting  of  three  quarters  of 
a  pint  of  buttermilk  and  150  grm.  or  less  of  barium  sulphate.  Careful 
screening,  with  suitable  manipulation,  is  needed  to  observe  the  mobility 
of  the  appendix  and  the  presence  or  absence  of  active  movements  or 
of  tenderness.  Photographs  must  also  be  taken  freely,  as  the  chief 
points  which  help  to  decide  whether  the  appendix  is  healthy  or  diseased 
— namely,  the  filling  and  emptying  of  the  appendix,  its  position,  and 
its  outline,  are  observed  best  on  the  photographic  plates.  The  mani- 
pulations which  had  been  found  most  useful  were  detailed. 

The  following  figures  were  given  by  the  authors  :  The  first  hundred 

'  At  a  meeting  of  the  Section,  held  November  15,  1918. 

-  George  and  Gerber,  Surg.,  Gyncecol.  and  Ohstet.,  1913,  xvii,  p.  418. 
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cases  in  which  they  observed  the  passage  of  an  opaque  meal  through 
the  alimentary  canal  were  left  out  of  account,  as  the  ileo-caecal  region 
was  not  examined  with  such  care  as  is  now  given  it.  Of  the  next  two 
hundred  cases  with  a  standard  meal,  in  many  of  which  castor  oil  was 
also  used,  the  appendix  was  seen  clearly  in  a  few.  They  then  began  to 
use  the  barium  and  buttermilk  meal  after  preparation  by  castor  oil.  In 
the  fourth  hundred  cases  the  appendix  was  seen  twenty-four  times  ; 
in  the  fifth  hundred,  thirty-five  times  ;  then  fifty-four  times  ;  then 
seventy-two  times ;  and  in  the  eighth  and  last  hundred,  eighty-six 
times. 

An  account  was  next  given  of  the  radiography  of  the  normal 
appendix   and  photographs  were  thrown  on  the  screen. 

The  paper  then  described  the  examination  of  cases  of  appendicitis. 
In  acute  appendicitis  the  patient  is  not  usually  fit  to  be  X-rayed,  neither 
is  such  a  method  of  diagnosis  needed.  In  chronic  appendicitis  the 
authors  have  found  X-ray  examination  of  great  value,  especially  in  the 
subjects  of  vague  abdominal  symptoms  of  unknown  cause.  In  thirty-six 
cases  a  diagnosis  of  chronic  appendicitis  had  been  made  and  confirmed 
by  operation.  Eadiograms  of  many  of  these  were  shown,  accompanied 
by  coloured  drawings  of  the  appendices  after  removal. 

The  chief  points  to  which  attention  must  be  paid  are :  (1)  The 
filling  and  emptying  of  the  appendix  ;  delay.  (2)  Shape  :  constriction 
and  dilatation.  (3)  Faecal  concretions  :  vacuoles.  (4)  Mobility.  (5) 
Hyperactivity  :  spasm.  (6)  Tenderness.  (7)  Position.  These  features 
are  placed  in  the  order  of  their  importance  in  a  series  of  cases.  Each 
was  illustrated  by  lantern  slides  and  clinical  details. 

The  signs  of  present  inflammation  are,  in  addition  to  pain  and  other 
clinical  symptoms :  a  tender  point  (though  tenderness  requires  care  in 
its  interpretation)  and  varying  dilatation  of  the  lumen  from  hyper- 
activity and  spasm  ;  whilst  evidence  of  former  disease,  recent  or  remote, 
is  given  by  concretions,  abnormal  outline,  delay  in  filling  or  emptying, 
adhesions,  severe  kinks,  and  in  certain  cases  at  least  by  the  absence  of 
a  shadow.  The  proportion  of  cases  in  which  no  barium  sulphate  enters 
the  appendix  is  small  when  the  methods  described  are  used,  but  the 
authors  do  not  think  it  justifiable  in  the  present  state  of  our  knowledge 
to  assume  that  an  appendix  is  abnormal  because  it  does  not  fill,  though 
they  would  regard  it  with  suspicion,  especially  if  the  observation  were 
repeated. 

The  paper  was  founded  on  the  study  of  the  photographs  of  about 
300  appendices. 
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Dr.  A.  C.  Jordan  :  Dr.  Spriggs  has  drawn  attention  to  the  fact  that  the 
normal  appendix  is  much  greater  in  length  in  the  living  subject  than  it  appears 
after  removal,  and  his  pictures  certainly  bear  out  his  statement.  With  regard 
to  '  tenderness  "  of  the  appendix,  one  is  able,  in  many  cases,  to  elicit  pain  by 
pressure  upon  the  appendix,  but  some  authorities  hold  the  view  that  this  pain 
is,  in  reality,  a  reflex  phenomenon,  and  that  no  conclusive  experimental 
evidence  exists  to  prove  that  the  viscera  are  themselves  susceptible  of  sensa- 
tion. With  reference  to  Dr.  Spriggs's  remarks  on  the  subject  of  ileal  stasis,  I 
would  go  even  farther  than  he.  In  the  normal  subject  we  can  give  a  definite 
time-table  of  the  progress  of  an  opaque  meal — two  or  three  hours  for  the 
stomach  to  empty,  five  or  six  hours  for  the  small  intestine,  and  so  on.  As 
soon  as  stasis  begins,  however,  and  delay  occurs  in  the  lower  ileal  coils, 
duodenal  distension  and  pyloric  spasm  are  produced.  Consequently  the  time- 
table is  upset.  The  gastric  contents  escape  slowly,  and  reach  the  lower  ileum 
in  small  quantities.  If  there  were  no  delay  here,  these  small  amounts  would 
enter  the  caecum  at  once,  leaving  the  lower  ileal  coils  nearly  empty.  Instead 
of  this  we  generally  find  a  large  accumulation  of  bismuth  in  the  lower  ileal 
coils,  while  there  is  still  bismuth  in  the  stomach.  This  I  regard  as  a  certain 
proof  of  ileal  stasis.  I  have  brought  a  few  lantern  slides.  The  first  was 
mentioned  by  Dr.  Spriggs  when  he  was  good  enough  to  refer  to  mine  as  the 
first  X-ray  picture  of  the  appendix  to  be  published  in  this  country.  It  appeared 
in  the  Archives  of  the  Roentgen  Ban  for  January,  1911.  The  next  two  illus- 
trate ileal  stasis  diie  to  fixation  of  the  proximal  portion  of  the  appendix  ;  the 
terminal  coil  of  the  ileum  and  the  appendix  are  shown  kinked  by  the  same 
band.  The  next  three  illustrate  cases  in  which  the  appendix  can  be  proved,  by 
careful  manual  examination  with  the  fluorescent  screen,  to  be  producing  ileal 
stasis  in  a  similar  manner,  although  the  appendix  itself  does  not  appear  on  the 
skiagrams,  its  lumen  being  obstructed  or  obliterated.  In  each  of  the  five  cases 
shown  the  fixation  of  the  appendix  has  led  to  ulceration  in  the  duodenum. 
Although  "  appendicitis  "  is  not  to  be  regarded  as  a  disease  in  itself,  there  can 
be  no  doubt  that  Dr.  Spriggs's  seven  headings  for  determining  diseases  of  the 
appendix  will  be  found  of  the  greatest  value  in  forming  a  diagnosis. 
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Personal  Experiences  of  Burning  caused  by  Secondary 

Radiation^ 

By  James  Metcalfe,  M.D. 

The  effect  of  secondary  X-ray  radiation  on  the  tissues  so  far  does  not 
appear  to  have  been  thoroughly  demonstrated.  The  first  suggestion  for 
the  use  of  secondary  radiation  as  a  therapeutic  agent  was  made  in  a 
paper  read  before  the  Section  of  Electrology  and  Radiology  of  the 
British  Medical  Association  in  1910  by  Sir  J.  J.  Thomson.  He  pre- 
supposed that  the  effect  desired  from  Eontgen  radiation  was  only  to  be 
obtained  from  the  very  softest  kind  of  X-rays.  Hard  rays  he  judged 
were  only  of  value  in  making  radiograms.  They  were  not  absorbed  by 
the  tissues,  so  had  no  physiological  or  therapeutical  action.  This  we 
now  know  is  a  fallacy.  Professor  C.  G.  Barkla  made  further  experiments 
on  the  subject  which  were  published  in  the  Journal  of  the  Rontgeit 
Society  for  October,  1911.  He  found  that  when  Rontgen  rays  struck 
any  metal  the  secondary  rays  emitted  were  of  a  specific  quality  peculiar 
to  the  substance  bombarded.  It  does  not  matter  what  the  (]uality  of 
the  X-rays  used  is,  as  the  radiation  produced  is  of  the  same  type.  Hard 
rays  or  medium  rays  all  act  alike,  the  only  point  to  observe  being  that 
the  incident  radiation  must  be  harder  than  the  radiation  characteristic 
of  the  body  used.  A  soft  radiation  for  instance  will  not  excite  the 
radiation  of  a  metal  of  high  atomic  weight  such  as  lead.  The  whole 
point  of  the  paper  was  intended  to  demonstrate  the  fact  that  the  softness 
or  hardness  of  the  ray  emitted  from  the  metal  was  simply  a  question  of 

'  At  a  meeting  of  the  Section,  held  at  Guy's  Hospital,  December  20,  1918. 
MY — 3 
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atomic  weight — the  hardness  of  the  ray  increasing  with  the  atomic 
weight  of  the  metal.  Iron  rays  would  be  absorbed  within  a  one- 
hundredth  of  a  millimetre  from  the  surface  of  the  skin ;  copper  a  little 
deeper ;  silver  rays  would  go  much  deeper.  Tin  of  higher  atomic 
weight  than  silver  would  give  more  penetration.  Iodine  would  be  a 
still  more  powerful  penetrant. 

Dr.  Hernaman-Johnson  read  an  exhaustive  paper  on  this  subject  of 
secondary  radiation  before  our  Section,  on  February  16,  1912,  and 
another  paper  dealing  with  the  same  subject  before  the  Eontgen 
Society  on  May  5,  1913.  Dr.  Hernaman-Johnson  made  many 
interesting  experiments  in  connexion  with  secondary  radiation.  He 
demonstrated  their  utility  in  several  cases  of  disease  which  he  recorded. 
But  at  a  later  period  he  came  to  the  conclusion  that  his  results,  with 
the  exception  of  silver  and  one  or  two  other  radiations,  were  not  due 
to  secondary  radiation  at  all.  This  he  assumed  because  he  found  that 
if  he  exposed  a  sensitive  plate  to  the  action  of  these  secondary  rays  a 
trivial  obstacle  to  their  penetration — such  as  the  interposition  of  a  piece 
of  notepaper — cut  off  all  action  produced  on  the  plate.  The  only 
photographic  result  obtained  was  due  to  primary  scattered  radiations  of 
the  same  quality  as  those  resulting  from  the  exposure  to  the  hard  X-ray 
tubes  used. 

Dr.  Hernaman-Johnson  suggested  certain  new  technical  terms  for 
the  various  types  of  secondary  rays.  Anadrastic  rays  would  be  those 
secondaries  acting  in  a  direction  opposite  to  that  of  the  primary  beam  : 
those  acting  in  the  same  direction  he  termed  "  syndrastic,"  and  those 
acting  on  scattered  particles  of  the  metallic  substance  in  the  tissues  in 
all  directions  "  pandrastic."  However,  the  only  type  of  any  practical 
importance  is  the  anadrastic — acting  in  the  opposite  direction  to  the 
primary  beam. 

I  will  now  give  the  result  of  secondary  X-ray  radiation  induced  un- 
wittingly on  myself  in  the  course  of  my  work.  I  speak  of  the  condition 
advisedly  as  "  burning,"  not  as  dermatitis,  as  the  appearance  and 
symptoms  were  all  those  of  a  specific  burn.  Some  months  ago  I  felt 
some  irritation  on  the  back  of  my  left  wrist.  After  a  short  time  a  small 
spot  formed  which  extended  until  it  became  the  size  of  a  threepenny- 
piece.  I  was  living  in  the  country  at  the  time,  and  as  there  were 
innumerable  small  insects  in  the  garden  that  were  continually  pro- 
ducing similar  spots  on  the  skin  in  other  members  of  my  family,  I 
thought  that  I  had  been  bitten  by  one  of  them.  I  removed  a  wrist 
bracelet  watch  I   wore  on  my  left  wrist  and  placed  it  on   the  right 


Section  of  Electro-Therapeutics  15 

one.     The  little  sore  on   the  back  of  my  wrist  was  quite  round,  verv 
inflamed,  discharged   a  copious  serum,  and  gradually  extended  its  cir- 
cumference.    I  dressed  it  with  a  simple  ointment  and  rested  my  arm  as 
much  as  possible.     It  became  the  size  of  a  shilling-piece,  and  eventually 
as  large  as  a  half-crown.     By  this  time  I  had  quite  forgotten  the  fact 
that  I  had  worn  a  silver  bracelet  watch  on  this  wrist  previously,  and 
could  not  conceive  why  the  burn  extended  so  steadily.     I  attributed  it 
to  septic  infection,  and  several  friends  to  whom  I  showed  it  also  though^ 
this  the  probable  cause.      Dr.  Hernaman -Johnson  apphed  the  tungsten 
arc  lamp  to  it,  but  this  really  inflamed   it  more.     In  contrast  with  the 
earlier   stages    the    burning  now  became  more  pronounced — the  ulcer 
had  a  callous  unhealthy  appearance,  and  discharged  serum  copiously. 
I  came  to  the  conclusion  that  it  was  an  X-ray  burn,  and  I  went  to 
see  Dr.  Sequeira,  v/ho  agreed  with  me.     He  examined  it  critically,  and 
said    that  the    papillae    of    the    true  skin  were  not  destroyed,  and  he 
thought  the  condition  would  eventually  heal  up.     As  stated,  I  had  for- 
gotten until  now  that  I  had  formerly  worn  my  silver  bracelet  watch  on 
this  wrist,  so  came  to  the  conclusion  that  it  must  be  a  case  of  secondanj 
radiation.     My  watch  had  a   thick  leather  strap  intervening  between 
it  and  the  skin,   but  this  evidently  was  not  sufficient  to  cut    off  the 
action  of  the    secondary   silver  rays.       The  definite  circular    form   of 
the  patch  was  conclusive  to  my  mind  that  the  condition  was  induced  by 
anadrastic  rays — not  due  to  scattered  radiation  from  the  primary  beam. 
Dr.  Sequeira  recommended  hot  fomentations  of  boracic  acid  and  the  use 
of  Burroughs  Wellcome's  hazeline  cream,  which  is  put  up  in  collapsible 
tubes.     I  found  the  cream  of  the  greatest  use,  soothing  and  effective  in 
healing.     To  stop  all  danger  of  injury  from  further  work  I  went  off  to 
the  seaside.     After  I  had  been  in  Bournemouth  for  nearly  three  weeks  I 
felt  some  slight  irritation  on  the  outer  side  of  my  left  leg  and  the  inner 
side   of  my   right  one.     In   these  positions   there  are  pieces  of  nickel 
forming  portions  of  my  sock  suspenders.     On  the  outer  side  of  the  left 
leg  the  irritation  was  under  the  larger  rounded  clip  of  the  suspender  and 
on  the  inner  side  of  the  right  leg  under  the  small  buckle  fastening  the 
strap  round  the  leg.     The  wounds  extended  until  the  left  one  was  the 
size  of  a  shilling-piece,  and  the   right  one  that   of  a  sixpenny-piece. 
Rubber  and  tape  intervened  between    the    metal  and  the    skin.     Both 
sores  burnt  a  good  deal  and  discharged  a  copious  yellow  serum.     Of 
course  I  came   to  the  conclusion  that  these  were    also  burns  due  to 
secondary  radiation,  but  the  coincidence  was  peculiar  that  they  should 
have  occurred  within  three  weeks  of  each  other.     I  always  wear  gaunt- 
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letted  lead  rubber  gloves,  so  the  rays  getting  at  my  silver  watch  must 
have  been  of  an  extremely  hard  character. 

I  have  been  working  with  X-rays  for  the  last  fifteen  years,  and 
have  never  had  any  dermatitis.  It  was  a  curious  coincidence  again, 
that  after  immunity  for  such  a  long  period  two  such  widely  separated 
parts  of  one's  anatomy  should  be  attacked  in  sequence.  Were  the  con- 
ditions any  different  from  those  in  which  I  have  been  working  during 
recent  years  ?  I  could  not  discover  that  they  were.  The  X-ray  tubes  T 
was  using  were  the  same  as  those  I  have  always  worked  with  in  recent 
years.  The  burns  healed  slowly  but  steadily,  and  had  quite  healed  up 
in  between  two  and  three  months'  time. 

I  draw  attention  to  the  following  points : — 

(1)  The  danger  of  metal  of  high  atomic  weight  in  near  contact 
with  the  skin. 

(2)  The  intervention  of  leather,  rubber,  clothing,  A:c.,  is  quite 
evidently  not  sufficient  to  prevent  this. 

(3)  It  appears  that  the  action  of  secondary  rays  is  therapeutically 
much  more  powerful  than  photographic  experiments  seem  to  show. 
Whether  they  possess  any  advantages  superior  to  those  of  the  primary 
X-rav  beam  is  however  doubtful. 


Diathermy   in    Gyncecology. 

By  C.  E.  Iredell,  M.D.,  A.  D.  Marston  (Temporary  Surgeon- 
Lieutenant,  E.X.),  and  G.  Bellingham  Smith,  B.S. 

Some  months  ago  a  bed  in  Queen  Ward,  Guy's  Hospital,  was  set 
apart  for  the  investigation  of  the  action  of  diathermy  in  the  treatment 
of  carcinomata  of  the  uterine  cervix.  It  was  decided  that  only  those 
cases  which  were  inoperable  should  be  treated,  and  this  paper  is  a 
record  of  the  results  obtained  to  date.  The  first  factor  that  usually 
makes  a  growth  of  the  uterine  cervix  inoperable  is  the  spread  of  the 
disease  anteriorly  to  the  bladder  and  posteriorly  to  the  rectum,  the 
surgeon  being  thereby  prevented  from  operating  because  he  cannot 
completely  remove  the  growth  from  these  organs.  Possibly,  however, 
the  diathermy  used  to  produce  a  cauterizing  effect  may  destroy  the 
cancerous  growth  attached  to  these  two  organs  without  their  walls 
being  permanently  injured.     Moreover,  after  operation  recurrences,  if 
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they  do  occur,  appear  first  in  the  seat  of  the  operation,  and  therefore 
they  may  possibly  be  treated  in  the  same  way. 

The  following  is  the  operative  procedure  :  The  patient  is  anaesthetized 
and  placed  in  the  perineal  position,  and  the  soft  breaking  down  growth 
is  scraped  away  with  a  sharp  spoon.    This  is  a  very  important  proceeding 
as  we  find  that  the   less  the  diathermy  current  is  used  the  less  is  the 
constitutional    disturbance    following    the   operation.      The    indifferent 
electrode  is  about   3  in.  by  IJ  in.   and   consists  of  bare  metal.     It  is 
held  by  the  Sister  on  the  thigh  or  buttock  of  the  patient  and  as  soon  as 
it  is  felt  to  be  warm  the  current  is  switched  off  and  the  electrode  moved 
to  another  position.     The  operation  lasts  about  fifteen  minutes  and  the 
whole  mass  of  growth  is  treated  with  a  bullet-nosed  electrode  ^\r  in.  in 
diameter.     This    is   held   in  the  right  hand   and    the    temperature    is 
estimated  from  time  to  time  by  the  left  forefinger.  A  current  of  1  amp. 
is  used  and  we  have  so  far  never  seen  any  harmful  local  effects  from  its 
application.     The  temperature  should  be  rather  above  that  which  can 
comfortably  be  born  by  the  finger.     If  a  smaller  electrode   is   used   a 
much  higher  temperature  over  a  smaller  area  is  very  quickly  produced, 
while,  if  a  larger  one  is  used,  the  temperature  with  1  amp.  is  probably 
not  high  enough  to  exercise  any  beneficial   result.     With  the  use  of  a 
powerful  machine  the  operation  could  probably  be  done  more  speedily. 
As   it  is   almost   impossible  to  bring  the  patients  down  to  the  Actino- 
Therapeutic   Department  from   Queen  Ward,  we  have  made  use  of  a 
portable  diathermy  machine,  which  our  electrical  engineer,  Mr.  Pullin, 
found  would  work   as  well  off  an  interrupted  continuous   current  from 
the  lighting  main  as  it  did  from  the  alternating  current.     The  mains, 
however,  are  not  thick   enough  to   carry  a  current  which  will  produce 
diathermic  oscillations   registering   more   than  1  amp.  on  the  hot  wire 
ammeter.     The    amount    of    constitutional    disturbance    on    the    day 
following  the  operation  is  in  proportion    to    the  amount  of    breaking 
down  of  tissue  produced  by  the  heat.     The  scraping  has  no  constitu- 
tional effects. 

The  standard  with  which  we  started  was  to  give  an  anaesthetic  and 
operate  three  times,  with  a  day's  interval  between  each  operation,  and 
then  send  the  patient  out.  and  repeat  the  series  in  a  month's  time.  In 
practice,  however,  we  found  we  could  seldom  do  the  diathermy  more 
than  twice  a  week.  It  may  be  objected  that  as  the  cervix  is  insensible 
to  heat  and  pain  there  is  no  need  to  give  a  general  anaesthetic.  We 
have  treated  several  cases  in  this  way  and  with  satisfactory  results  as 
regards  pain,  bleeding,  and   discharge,  but  have  always  found  that  the 
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treatment  is  insufficient  to  produce  a  permanent  result.  If  more 
current  is  used  pam  is  suddenly  experienced  internally,  and  apparently 
this  is  due  to  the  effect  of  the  heat  on  the  sensitive  peritoneum  covering 
the  uterus.  In  our  opinion  a  temperature  short  of  this  is  of  very  little 
value  in  destroying  the  growth,  and  we  therefore  prefer  to  do  the 
operation  under  an  anaesthetic. 

The  reason  for  the  small  indifferent  electrode  being  held  near  the 
growth  is  that  it  is  possible  to  get  a  greater  current  through  the  patient 
in  that  way.  It  was  a  matter  of  some  interest  to  us  to  find  that  the 
constitutional  effects  of  the  treatment  can  be  partly  prevented  by  the 
twenty-four  hours'  application  of  10  or  20  mgr.  of  radium  suitably 
protected. 

Ten  cases,  in  all,  have  been  treated,  eight  of  which  have  been  under 
our  care  for  six  months  or  more.  Of  these,  four  patients  are  apparently 
quite  well,  two  are  probably  dead,  one  refused  further  treatment,  and 
one  is  suffering  from  pain  and  discharge.  The  two  remaining  patients, 
who  have  been  under  treatment  for  only  two  months,  are  free  from 
symptoms  of  growth.  In  every  case  the  patients  have  left  the  hospital 
apparently  better  for  the  treatment.  The  smallest  number  of  appHca- 
tions  was  three  and  the  largest  twelve. 

Conclusions. 

(1)  In  many  cases  of  inoperable  cancer  of  the  cervix  it  is  possible 
by  means  of  the  diathermic  current  temporarily  to  check  pain,  bleeding 
and  discharge,  thus  ameliorating  to  a  great  degree  the  sufferings  of  the 
patient. 

(2)  It  is  advisable  first  to  scrape  the  growth  so  as  to  reduce  constitu- 
tional disturbance  to  a  minimum. 

(3)  The  risks  attaching  to  the  operation  are  apparently  small. 


Notes  on  Diathermy  Apparatus, 
By  C.  M.  Dowse,  B.Sc,  A.M.I.E.E.,  and  C.  E.  Iredell,  M.D. 

The  construction  of  the  apparatus  used  for  diathermic  treatment  is 
of  great  importance  to  the  electro-therapist  from  two  points  of  view, 
namely,  safety  and  efficiency.  The  alternating  currents  of  high  frequency 
which  are  employed  to  produce  heating  effects  are  usually  obtained  by 


Section  of  Electro-Therapeutics  19 

repeated  discharges  of  a  condenser,  and  there  are  two  main  forms  of  the 
apparatus  in  general  use. 

In  one  case  low  frequency  alternating  current  is  fed  into  a  step-up 
transformer  and  the  voltage  raised  to  about  700  volts.  Across  the 
secondary  terminals  a  spark  gap  is  connected,  and  parallel  with  this 
there  are  a  condenser  and  an  induction  coil.  In  the  other  form  of 
apparatus  an  induction  coil  replaces  the  transformer,  and  the  supply 
is  from  some  source  of  continuous  current  with  periodic  interruptions. 

There  are  also  two  ways  of  connecting  the  patient,  shown  in 
figs.  1  and  2.  The  former  of  these  is  preferable  from  the  points  of  view 
of  safety,  and  ease  of  regulation  of  the  diathermic  current.  There  is  no 
direct  connexion  between  the  patient  and  the  circuit  in  which  the  high 
frequency  current  is  produced,  but  by  means  of  an  air  core  transformer 
P.2  S2  energy  can  be  safely  transferred  to  the  circuit  in  which  the 
patient  is  connected.  The  current  can  be  varied  conveniently  by 
changing  the  distance  between  V..  and  S2  or  by  inclining  the  axes  of 
these  coils. 

The  method  of  direct  connexion  shown  in  fig.  2  is  not  to  be 
recommended,  as,  if  the  condensers  C  C  break  down,  the  patient  is  in 
connexion  with  the  high  voltage  low  frequency  circuit  and  a  dangerous 
shock  might  result,  especially  when  a  transformer  is  being  used. 
Although  these  condensers  are  made  with  a  high  factor  of  safety 
the  possibility  of  rupture  of  the  dielectric  cannot  be  ignored,  as  we  have 
already,  at  Guy's  Hospital,  broken  down  both  the  paraffined  paper 
condensers  supplied  by  the  makers  of  our  apparatus,  and  also  two  out  of 
three  made  in  the  Works  Department  from  the  glass  of  old  photographic 
plates.  There  is  little  doubt  that  the  molecular  strain  produced  in  the 
dielectric  by  high  frequency  currents  sometimes  causes  disintegration 
of  the  material  after  much  use,  or  at  any  rate  a  serious  reduction  in 
dielectric  strength.  Cases  are  known  in  which  glass  tubes  that  had 
been  subjected  to  prolonged  electric  stresses  fell  to  pieces  some  hours 
after  the  stress  was  removed.  It  should  be  noted  also,  that  the 
condenser  may  be  strained  by  surges  due  to  faults,  or  irregular  sparking, 
and  hence  it  is  desirable  to  reduce  the  electric  flux  density  as  much  as 
possible  where  the  edges  of  the  metal  plates  of  the  condenser  touch  the 
dielectric.  This  is  achieved  by  placing  the  condenser  in  oil,  which  must 
reach  well  above  the  top  of  the  metal  plates.  This  increase  of  surface 
density  should  be  avoided  in  all  parts  of  the  high  frequency  circuit,  as 
otherwise  considerable  losses  will  take  place  due  to  brush  discharges. 
To  a  large  extent  these  can  be  prevented  by  avoiding  all  sharp  edges 
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and  rounding  metallic  surfaces  such   as  the  condenser  plates  and  the 
electrodes. 

If  it  should  be  necessary  to  use  the  direct  connexion  of  fig.  2,  the 
danger  of  breakdown  may  be  reduced  by  replacing  each  condenser  C  by 
two  condensers  in  series,  each  having  twice  the  capacity  of  C.  This 
reduces  the  pressure  difference  across  each  capacity  to  one  half  of  its 
former  value,  leaving  unaltered  the  total  capacity  of  the  circuit,  and 
hence  the  oscillation  frequency. 
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It  is  of  some  interest  to  consider  the  question  of  the  possibility  of 
occurrence  of  effects  other  than  thermal.  Although  the  frequency 
of  the  electrical  oscillations  may  be  very  high,  in  certain  circumstances 
an  unpleasant  pricking  sensation  may  be  felt.  This  effect  probably 
depends  partly  on  the  strength  of  the  current,  and  may  become 
troublesome,  for  instance,  when  the  current  is  passed  from  the  back 
to  the  abdomen,  as  a  larger  current  is  then  possible  than  when  the 
electrodes  are  held  in  the  hands ;  but  it  also  appears  to  vary  with 
the  frequency  of  the  spark  discharges.  Some  preliminary  experiments 
which  we  made  with  a  Poulsen  arc  as  a  diathermy  generator  indicated 
that  it  was  possible  to  obtain  pricking  with  undamped  oscillations, 
which  was  somewhat  unexpected.  We  propose  to  make  a  more  com- 
plete investigation  of  this  effect. 
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The  efficiency  of  the  whole  apparatus  cannot  be  fully  discussed  now, 
but  two  important  points  may  be  briefly  considered.  The  connecting 
wires  in  the  primary  circuit  joined  to  the  condensers  and  the  spark  gap 
should  be  as  short  as  possible,  and  should  be  made  of  a  number  of  fine 
strands  twisted  together,  as  in  this  manner  the  effective  resistance  is 
reduced  to  a  minimum.  Any  change  in  the  configuration  of  this  circuit 
may  change  the  value  of  the  frequency  of  the  oscillations  produced,  and 
if  the  secondary  circuit  be  previously  accurately  tuned,  a  considerable 


(0 

lii 
IL 
Z 

A'->^ 

1 

/ 

1 

1 
1 
f 
1 

\ 

"***.. 

'-^., 

"""- 

<  ^ 

1 
1 

z 

1 
1 
1 

1 

\ 

•X. 

z 

y 

u 

1 

1 

\ 

OOOI 


IM 
Fig.  3. 


■oooa. 


fall  in  the  value  of  the  secondary  current  will  ensue.  The  inductance 
coil  for  instance  may  consist  of  only  one  or  two  turns  of  wire,  and  it  is 
quite  probable  that  the  inductance  of  the  leads  is  greater  than  the 
inductance  of  the  coil.  The  same  effects  may  occur,  but  in  a  smaller 
degree,  in  the  secondary,  whicn  should  be  tuned  so  as  to  be  in  resonance 
with  the  primary  circuit.  This  occurs  when  the  product  of  capacity 
and  inductance  is  the  same  in  both  circuits.  The  curve  showing  the 
relation  between  this  product  and  the  current  in  the  secondary  circuit 
is  called  a  resonance  curve.     Fig.  3  shows  two  such  curves  obtained 
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from  apparatus  of  the  type  shown  in  fig.  1.  The  full  line  curve  was 
obtained  with  the  electrodes  short  circuited,  the  dotted  curve  when 
the  electrodes  were  held  in  the  hands.  The  difference  in  character 
is  very  marked.  The  curve  with  short-circuited  electrodes  falls  very 
steeply  from  the  maximum  on  both  sides,  so  that  a  small  change  in  the 
capacity  or  inductance  in  either  circuit  will  produce  a  large  change  in 
the  current.  Fortunately  the  curve  obtained  when  the  resistance  of  the 
body  is  included  is  much  less  steep  on  one  side,  so  that  an  increase  in 
capacity  will  not  materially  alter  the  current,  but  a  reduction  in  the 
value  of  the  capacity  will  involve  a  serious  reduction  in  the  diathermy 
current.  The  difference  in  the  shapes  of  the  two  curves  is  partly  due  to 
the  damping  effect  of  the  resistance  of  the  body,  and  this  will  be  less 
marked  if  the  electrodes  are  connected  to  jmrts  of  the  body  which 
include  a  much  smaller  resistance.  It  is  obvious  from  what  has  been 
said  that  it  is  most  desirable  that  the  secondary  condensers  Cs  Cs 
(fig.  1)  should  be  readily  variable  in  value  so  as  to  compensate  for 
changes  in  disposition  in  both  secondary  and  primary  circuits.  This 
does  not  seem  to  be  provided  for  in  commercial  types  of  apparatus. 
The  resistance  of  the  human  body  is  high  as  compared  with  metals,  and 
were  it  not  so  any  diathermic  effect  in  the  centre  of  the  body  or  of  a 
limb  would  be  impossible.  In  a  metallic  conductor  the  passage  of  an 
alternating  current  of  high  frequency  only  produces  heat  in  a  thin  skin 
on  the  surface,  to  which  the  current  is  confined,  and  any  internal 
heating  is  the  result  of  conduction  from  the  outer  skin.  This  effect 
diminishes  very  considerably  as  the  specific  resistance  of  the  substance 
through  which  the  current  is  passing  is  increased. 

Another  point  to  be  noticed  is  that  the  heating  effect  depends  not 
only  upon  the  square  of  the  current  strength,  but  also  upon  the  value  of 
the  resistance  through  which  the  current  is  sent.  Thus  two  patients 
may  have  very  different  electrical  resistances  between  corresponding 
points,  and  hence  the  reading  of  the  ammeter  in  series  with  them  will 
not  give  a  satisfactory  indication  of  the  relative  amounts  of  heat 
produced.  It  must  be  remembered,  in  this  connexion,  that  the 
resistance  to  high  frequency  currents  is  very  different  from  that 
obtained  by  tests  with  continuous  currents. 

Some  of  the  experiments  referred  to  were  performed  in  the 
electrical  laboratory  of  the  Northampton  Polytechnic  Institute,  to 
the  authorities  of  which  the  authors  wish  to  tender  their  thanks  for 
the  facilities  provided. 
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The    Treatment    of    Malignant   Disease    by    Diathermy 
and  Fulguration. 

By  C.  E.  Iredell,  M.D.,  and  Philip  Turnek,  M.S. 

Of  all  the  modern  methods  of  treating  cancer  few,  if  any,  seem  likely 
to  replace  surgery.  Some,  however,  seem  likely  to  be  most  important 
aids  and  additions  to  surgical  treatment,  and  of  these  new  methods 
the  electrical  are  among  the  most  promising.  This  paper  is  based 
upon  a  series  of  cases  in  which  fulguration  and  diathermy  were 
employed  during  the  years  1909-12.  The  record  of  these  twenty 
cases  will,  it  is  hoped,  give  some  idea  as  to  what  has  been  done, 
as  to  what  may  be  expected  from  these  methods  of  treatment,  and 
as  to  the  class  of  case  in  which  either  method  may  be  used  with 
advantage. 

Fulguration. 

This  method  is  the  application  to  a  cancerous  area  of  a  spark, 
produced  by  the  ordinary  high  frequency  apparatus  which  is  in 
common  use.  The  apparatus  is  tuned  up  so  as  to  give  a  spark  which 
must  be  at  least  3  in.  long.  The  growth  should  first  of  all  be  removed 
as  completely  as  possible  by  ordinary  surgical  means,  and  it  is  an 
important  point  that  if  masses  of  growth  which  can  be  seen  are  left 
an  early  recurrence  is  certain.  It  is  desirable,  though  not  essential,  to 
connect  the  patient  to  earth  by  binding  an  electrode  8  in.  or  4  in.  square 
to  the  leg,  and  connecting  it  by  a  wire  to  a  gas  or  water  pipe.  This 
prevents  any  bystander  from  getting  a  shock  should  he  touch  the 
patient.  A  cable  from  the  top  of  the  resonator  is  connected  with  the 
electrode,  which  consists  of  a  wire  mounted  in  an  insulating  handle. 
The  spark  is  directed  from  the  end  of  the  wire  to  the  surface  of  the 
wound.  The  best  electrodes  have  a  movable  sheath  of  porcelain  which 
can,  if  required,  be  pushed  down  for  3  in.  or  4  in.  over  the  point  of  the 
wire,  thus  forming  a  channel  through  which  the  spark  can  pass.  This 
is  most  useful  in  all  but  shallow  wounds.  In  fact,  in  deep  wounds, 
it  is  impossible  to  direct  the  spark  to  the  bottom  of  the  wound  without 
it,  since  the  edges  of  the  wound  form  the  shortest  path.  Just  as  the 
lightning  flash  is  very  erratic  in  its  course,  so,  to  a  less  extent,  is  the 
fulguration  spark,  and  for  this  reason  the  insulating  sheath  is  of  great 
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assistance.  Unfortunately,  after  two  or  three  minutes,  the  spark  makes 
the  porcelain  so  hot  that  it  cracks  unless  great  care  be  exercised.  It  is 
therefore  advisable  to  spark  on  to  the  more  superficial  parts  of  the 
wound  without  using  the  porcelain  sheath,  keeping  this  for  the  more 
inaccessible  parts.  The  presence  of  moisture  is  important.  While  the 
spark  will  pass  to  any  solid  object  that  is  not  an  insulator,  and  with 
some  difficulty  to  substances  which  are  insulators,  no  spark  will  pass  if 
the  electrode  is  brought  near  the  surface  of  water,  or  even  if  it  touches 
it.  Practically,  however,  the  spark  will  always  pass  to  a  surface 
which  is  moist,  but  it  saves  a  good  deal  of  trouble  if  the  surgeon,  by 
attention  to  hsemostasis,  makes  the  wound  as  dry  as  possible  before 
commencing  the  fulguration.  Otherwise  much  time  is  wasted  in 
sponging.  In  our  cases  the  duration  of  the  electrical  treatment  has 
varied  from  ten  to  twenty  minutes  according  to  the  extent  of  the 
disease,  except  in  one  case  in  which  the  treatment  lasted  forty 
minutes. 

DiATHEEMY. 

This  form  of  treatment  is  merely  a  method  of  producing  heat. 
Diathermy  is  distinct  from  fulguration,  the  only  point  of  resemblance 
being  that  the  high  frequency  apparatus  is  used  in  each.  Diathermy 
differs,  however,  from  all  other  methods  of  treatment  in  w'hich  heat  is 
employed,  first,  because  the  heat  is  produced  in  the  tissues  themselves 
hy  the  resistance  of  the  body  to  the  electric  currents,  and,  secondly, 
because  the  temperature  and  quantity  of  heat  produced  can  be  regu- 
lated with  greater  ease  and  accuracy  than  in  any  other  method.  If 
two  similar  electrodes  connected  with  the  poles  of  the  diathermy 
apparatus  be  placed  on  opposite  sides  of  a  thick  piece  of  meat,  heat 
is  developed,  at  first  on  the  surface  of  the  meat,  but  subsequently 
spreading,  so  that  the  centre  becomes  warm  also.  If  the  process  is 
continued  long  enough  the  meat  begins  to  coagulate  under  the  electrodes 
and  the  process  extends  so  that  at  last  a  cylinder  of  coagulated  meat  is 
produced,  with  cross  section  the  same  as  the  electrodes.  If,  instead  of 
the  electrodes  being  the  same  size,  one  is  smaller  than  the  other,  the 
smaller  will  get  hot  more  quickly  and  coagulation  will  start  there. 
If  one  electrode  be  large  and  the  other  the  size  and  shape  of  a  bullet, 
coagulation  will  only  appear  in  the  region  of  the  smaller  electrode.  It 
is  interesting  to  compare  the  action  of  the  actual  cautery  with  that  of 
diathermy,  and  this  can  be  conveniently  done  with  egg  albumen.  If  a 
Paquelin's  cautery  be  made  red  hot  and  the  end  placed  in  egg  albumen 
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it  will  be  noticed  that  a  white  ring  of  coagulated  albumen  forms  round 
the  metal,  which  may  actually  char  the  albumen  in  contact  with  it. 
At  the  same  time  the  fact  that  the  ring  is  not  very  wide  shows  that  the 
heat  has  not  penetrated  very  far.  If  now  a  large  metal  electrode  be 
placed  in  the  solution,  and  the  other  pole  of  the  diathermy  machine  be 
connected  to  the  cautery  which  has  been  allowed  to  cool,  and  the  current 
be  turned  on,  coagulation  will  again  occur  near  the  cautery.  It  will 
however  not  merely  surround  the  cautery  but  will  extend  from  it  towards 
the  large  electrode.  The  coagulum  will  not,  at  all  events  at  first,  be  so 
firm  and  so  white  as  in  the  former  case,  but  it  will  be  very  much  wider, 
and  it  will  be  difficult  to  mark  the  exact  spot  where  the  coagulation 
ceases. 

In  actual  practice  we  place  a  large  electrode  (6  in.  by  1'2  in.)  on  the 
Ijack  of  the  patient.  The  growth  to  be  treated  should  be  removed  as 
far  as  is  practicable  by  surgical  means,  though  this  is  not  so  essential  as 
with  fulguration.  Preliminary  removal  of  as  much  growth  as  possible 
means  that  there  will  be  fewer  after-effects  due  to  absorption  from  the 
destroyed  tissues,  and  also  that  there  will  be  less  chance  of  damaging 
important  underlying  structures  such  as  large  vessels  and  nerves.  The 
small  electrode  is  now  applied  to  the  diseased  surface  until  superficial 
coagulation  has  been  produced  and  the  tissues  have  been  heated  to  a 
considerable  temperature.  At  present  it  is  not  possible  to  measure  the 
temperature  of  the  tissues  under  treatment,  and  as  the  tendency  of  the 
heat  is  often  to  set  up  capillary  bleeding  it  is  not  easy  to  estimate  the 
amount  of  coagulation.  If  the  temperature  is  high  enough  to  render 
the  tissues  moderately  unpleasant  to  the  finger  it  may  be  considered 
sufficient,  but  we  hope  that  it  may  be  possible  to  devise  some  more 
accurate  form  of  measurement. 

As  fulguration  and  diathermy  were  new  methods  and  the  dangers 
associated  with  them  unknown,  the  cases  were  carefully  selected.  In 
all  there  was  either  some  factor  which  in  ordinary  circumstances  would 
lead  one  to  regard  the  case  as  inoperable,  or  other  methods  of  treatment 
had  been  tried  and  had  failed. 

Of  the  twenty  cases,  seven  were  treated  with  fulguration,  ten  with 
diathermy,  while  in  three  the  two  methods  were  combined.  Seven 
were  cases  of  large  fixed  secondary  epitheliomatous  glands  in  the  neck, 
in  some  of  which  the  primary  growth  had  been  successfully  removed  at 
a  previous  operation,  while  in  others  the  primary  growth  in  the  mouth 
had  either  recurred  or  had  not  been  treated.    Five  were  extensive  rodent 
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ulcers  in  which  other  treatment  had  failed,  two  were  epithelioma  of  the 
face,  two  epithehomata  of  the  nose,  two  advanced  cases  of  carcinoma  of 
the  breast,  and  one  a  case  of  recurrent  sarcoma  of  the  upper  jaw.  There 
was  also  one  case  of  extensive  breaking  down  tuberculous  glands  in 
the  neck. 

In  a  new  form  of  treatment,  especial!}'  where  powerful  electric 
currents  are  employed,  it  is  of  the  greatest  importance  to  know  whether 
there  are  any  particular  dangers  associated  with  it,  and  we  will  there- 
fore first  deal  with  two  cases  which  were  followed  by  unexpected  and 
unfortunate  results,  though  only  one  had  a  fatal  termination.  In  this 
case  there  was  a  large  secondary  growth  in  the  right  submaxillary 
region,  fixed  to  the  lower  jaw  and  extending  to  the  muscles  of  the 
tongue.  The  growth  was  removed  as  far  as  possible  through  a  large 
submaxillary  incision  and  the  deep  parts  of  the  wound  treated  with 
diathermy.  Though  the  growth  bulged  into  the  floor  of  the  mouth, 
the  mucous  membrane  was  not  opened,  but  the  electrode  was  applied 
to  it,  as  well  as  to  the  muscles  of  the  tongue.  The  middle  third  of 
the  wound  was  left  open  for  drainage,  but  though  the  patient  did  well 
for  ten  days  the  wound  then  became  septic,  and  there  was  a  secondary 
haemorrhage.  This  was  checked,  but  bleeding  recurred  on  two  or  three 
occasions,  on  the  last  of  which  it  proved  fatal.  In  this  case  it  would 
probably  have  been  wiser  to  use  fulguration.  Had  this  been  done 
there  would  have  been  less  damage  to  the  mucous  membrane  and 
tongue  muscles,  there  would  have  been  less  sepsis  and  sloughing,  and 
the  vessel — a  branch  of  the  lingual  artery — would  probably  have 
remained  secure.  In  the  other  case  the  indifferent  electrode,  which 
was  held  against  the  patient's  neck,  produced  a  burn,  this  being  due 
either  to  the  electrode  not  being  in  electrical  contact  or  to  the  heat 
being  too  great.  The  extensive  granulating  surface  had  to  be  skin- 
grafted,  and  the  resulting  scarred  surface  was. about  as  pronounced  as 
would  be  the  scar  of  a  healed  lupus  vulgaris  in  the  same  region. 

In  another  case  there  was  a  large  mass  of  malignant  glands  in  the 
neck  extending  from  the  lower  jaw  to  the  clavicle.  This  was  removed 
surgically  as  far  as  possible,  but  near  the  clavicle  a  thick  mass  of  growth 
had  to  be  left,  and  this  was  treated  by  diathermy.  About  twelve  days 
afterwards  this  thickness  of  growth  separated  as  a  slough  down  to,  but 
not  including,  the  carotid  sheath.  Had  the  diathermy  been  continued 
a  little  longer  in  this  case  there  might  have  been  damage  to  the  large 
vessels  of  the  neck,  ending  fatally,  in  spite  of  the  tendency  of  vessels  to 
escaj)e  injury. 
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In  all  cases  the  strictest  aseptic  precautions  were  taken,  and  no  sup- 
puration took  place,  except  in  the  case  in  which  secondary  haemorrhage 
occurred,  and  in  those  in  which  open  wounds  were  left  to  granulate.  In 
no  case  were  any  enlarged  glands  noticed  due  to  septic  absorption  from 
the  wound.  On  the  other  hand,  in  the  case  of  a  patient  who  had  for 
years  suffered  from  suppurating  tuberculous  glands  with  many  sinuses, 
the  wound  healed  perfectly  and  soundly  after  diathermy.  We  thus 
conclude  that  there  is  little  or  no  tendency  to  suppuration  after 
fulguration  or  diathermy,  and  that  if  sloughs  form  they  either 
separate  with  a  slight  amount  of    sepsis  or  may  be  absorbed. 

During  the  operation  and  immediately  after  it,  we  have  noticed  no 
ill-effects,  nor  is  there  any  reason  for  thinking  that  these  methods  of 
treatment  exercise  any  deleterious  action.  On  several  occasions  we 
have  treated  growths  in  close  proximity  to  the  large  vessels  of  the  neck 
and  the  vagus  nerve  by  fulguration,  and  no  ill-eft'ects  were  noticed,  save 
for  a  slowing  of  the  pulse  of  about  10  to  15  beats  a  minute.  The 
destructive  effect  of  diathermy  is  greater  and  it  must  be  used  with 
caution  in  the  proximity  of  large  vessels.  The  after-effects  of  fulgura- 
tion are  singularly  slight  and  in  almost  every  case  on  the  day  after 
operation  the  patients  were  much  better  than  would  have  been  expected 
considering  the  gravity  of  the  original  condition  and  the  severity  of  the 
treatment.  For  a  day  or  two  after  the  operation  there  is  a  profuse 
serous  discharge,  but  this  soon  ceases  and  healthy  granulations  appear. 
For  a  few  days  after  diathermy  there  is  generally  a  certain  amount  of 
depression  similar  to  that  seen  after  a  severe  burn  and  probably  due  to 
the  same  cause.  It  is  interesting  to  note  that  after  both  methods  of 
treatment  the  resulting  scar  is  remarkably  soft  and  supple,  and  that 
even  in  extensive  cases  we  have  not  seen  any  formation  of  thick  masses 
or  of  contractile  fibrous  tissue. 

Seven  cases  of  epithelioma  of  the  mouth  or  tongue  with  secondary 
glands  in  the  neck  were  treated,  two  by  diathermy,  four  by  fulguration, 
while  in  one  case  both  methods  were  employed.  In  one  of  these  an 
extensive  growth  of  the  fauces  and  tongue  was  removed  and  the  base  of 
the  wound  was  treated  by  diathermy.  This  healed  and  remained  quite 
normal,  but  some  months  later  extensive  deep  secondary  deposits 
appeared  in  the  neck.  In  the  remaining  six  cases  it  would  be  idle 
to  claim  that  there  was  any  marked  prolongation  of  life,  but,  bearing 
in  mind  that  all  were  advanced  "  inoperable  "  cases,  it  is  interesting 
to  note  that  with  one  exception  all  left  the  hospital  with  the  wound 
healed,  and  with  the  same  exception  there  was  no  recurrence  of  growth 
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in  the  scar.  Death  in  all  cases  was  due  to  deep  secondary 
deposits  and  metastases,  and  in  six  of  the  seven  cases  there  was 
some  diminution  of  the  pain  and  suffering  of  advanced  malignant 
disease. 

Five  cases  of  rodent  ulcer  were  treated,  three  by  diathermy,  one 
by  fulguration,  and  one  by  both  methods.  It  is  well  known  that 
some  rodent  ulcer  cases  do  not  permanently  yield  to  X-ray  and 
radium  treatment.  Apparent  cure  occasionally  follows  their  applica- 
tion, but  both  methods  seem  to  have  lost  their  former  beneficial 
effect.  Sometimes  even  large  amounts  of  radium  administered  for 
long  periods  fail  to  cure,  and  it  is  especially  in  these  intractable  cases 
that  diathermy  or  fulguration  are  likely  to  be  successful,  diathermy 
being  generally  the  more  effective  of  the  two.  We  showed  two  cases, 
one  completely  and  the  other  partially  successful,  before  the  Clinical 
Section  of  the  Eoyal  Society  of  Medicine  in  1912.^  Clinically  these 
growths  are  generally  of  a  malignant  type,  growing  rapidly,  and,  until  a 
histological  examination  has  been  made,  are  often  regarded  as  having 
become  epitheliomatous.  All  five  cases  healed  well,  and  having  been 
observed  for  over  a  year  without  any  recurrence  may  be  regarded  as 
cured.  In  one  case  there  was  a  fungating  tumour  in  the  parotid  region 
3  in.  in  diameter  and  extending  beneath  the  deep  fascia.  There  was  a 
history  of  four  years'  duration  and  of  apparent  cure  by  X-rays  twice, 
then  of  a  further  recurrence  with  failure  to  improve  with  X-rays.  A 
wide  excision  of  the  growth  was  then  performed  but  a  rapid  recurrence 
quickly  followed  and  the  patient  was  sent  to  us  for  treatment.  The 
appearance  suggested  an  epithelioma,  but  histological  examination  proved 
the  tumour  to  be  a  rodent  ulcer.  Clinically  it  can  scarcely  be  doubted 
that  the  growth  was  very  malignant  and  that  the  prognosis  was  bad. 
The  growth  was  removed  as  freely  as  possible  and  this  was  followed  by 
both  fulguration  and  diathermy.  The  wound  healed  well,  and  when 
the  patient  went  abroad  and  was  lost  sight  of  over  a  year  afterwards 
there  was  no  sign  of  any  recurrence.  Four  cases  were  epitheliomas  of 
the  face  or  nose  without  glandular  enlargement  but  too  extensive  to 
allow  of  wide  excision.  Three  of  these  may  be  regarded  as  cured,  though 
one  patient,  who  was  aged  75,  was  lost  sight  of  a  year  after  operation. 
One  case  in  which  epithelioma  became  super-imposed  on  lupus  vulgaris 
of  ten  years'  standing  remained  well  for  six  months  and  then  there 
was  extensive  recurrence. 

'  Proc.  Eorj.  Soc.  Med.,  1912,  v  (Clin.  Sect.),  p   95. 
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Two  patients  who  suffered  from  carcinoma  of  the  breast  were  very 
advanced  cases  bat  the  results  were  encouraging.  In  one  case  there  was  a 
large  fungating  growth  4  in.  in  diameter  firmly  fixed  to  the  chest  wall. 
Diathermy  was  used  after  as  complete  a  removal  of  the  growth  as  was 
possible  by  surgical  means.  The  wound  healed  and  she  remained  well 
for  a  year,  when  small  local  recurrences  appeared  and  there  was  also 
severe  pain  in  the  back  pointing  to  a  secondary  growth  involving  the 
spine.  The  other  patient  also  had  a  deeply  ulcerating  mass  firmly 
attached  to  the  underlying  structures  and  she  was  anxious  to  have 
something  done  on  account  of  the  offensive  character  of  the  wound  and 
the  discharge.  In  spite  of  a  very  wide  excision  necessitated  by  the  size 
of  the  growth  the  wound  healed  well  after  treatment  by  both  methods 
on  different  occasions.  She  remained  well  for  six  months  and  then 
developed  enlarged  glands  above  the  clavicle  and  gradually  went  down- 
hill, though  a  year  after  the  operation  the  scar  of  the  wound  remained 
free  from  growth. 

The  case  of  sarcoma  of  the  jaw  was  a  patient  of  the  late  Mr.  L.  A. 
Dunn.  The  upper  jaw  had  been  excised  and  there  was  very  profuse 
haemorrhage  which  was  only  controlled  with  difficulty.  The  growth 
recurred  some  months  later  as  a  spongy  mass  the  size  of  a  walnut. 
After  the  severe  haemorrhage  of  the  original  operation  Mr.  Dunn  was 
unwilling  to  risk  any  further  cutting  operation.  Accordingly  a 
diathermy  electrode  was  plunged  into  the  growth  in  two  or  three 
places  with  the  result  that  in  a  week's  time  the  growth  sloughed  away. 
The  patient  went  home  and  at  the  end  of  a  year  there  was  no  further 
recurrence. 

The  only  case  of  tuberculosis  in  the  series  was  of  considerable 
interest.  There  was  a  very  large  fixed  mass  of  glands  in  the  neck,  too 
extensive  for  excision,  which  had  been  incised  and  scraped  on  several 
occasions  with  the  result  that  there  were  several  deep  sinuses.  After  a 
single  application  of  diathermy  the  mass  of  glands  shrunk  up  and  the 
sinuses  firmly  healed.  This  case  certainly  suggests  the  desirability  of  a 
further  trial  of  this  method  in  old  standing  tuberculous  sinuses  and 
in  suppurations  in  which  other  treatment  has  not  been  successful. 

Conclusions. 

(1)   These  methods  are  of  great  value  in  the  treatment  of  extensive 
localized    malignant    growths   in    which   surgical    treatment    alone    is 
unlikely    to    be    successful,    owing    to  the   extent    and    fixity    of    the 
growths,   or  to  the  proximity  of  important  structures. 
MY — 4 
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(2)  Isolated  secondary  growths  may  be  treated  in  the  same  way, 
but  there  is  no  effect  on  the  development  and  growth  of  metastatic 
deposits.  In  such  cases,  however,  the  eradication  of  the  primary 
growth  often  leads  to  a  considerable  prolongation  of  life,  with  a 
much  greater  degree  of  comfort. 

(3)  Diathermy  is  probably  more  effective  than  fulguration,  but 
fulguration  is  less  likely  to  damage  large  vessels  or  other  important 
structures. 

(4)  Considering  the  severity  of  the  cases  the  dangers  of  the  treat- 
ment are  slight. 

(5)  These  methods  of  treatment  are  suitable  for  all  accessible  forms 
of  malignant  disease  and  to  certain  forms  of  tuberculous  disease. 


3  / 
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Diathermy  in  Diseases  of  the  Eye/ 

By  C.  E.  Iredell,  M.D.,  and  C.  Meadows  Ryley,  Temporary 
Surgeon-Lieutenant,  R.N. 

In  dealing  with  diseases  of  the  eye  the  action  of  hot  fomentations  is 
well  known  and  the  hot  pad — the  source  of  heat  being  the  electric 
current — is  also  used  with  considerable  success.  In  this  case  the  outer 
layer  of  the  skin  of  the  eyelid  is  warmed  by  conduction  and  presumably 
a  certain  amount  of  this  penetrates  the  eyelid  and  reaches  the  eve. 
In  using  the  diathermy  current  a  special  electrode  is  used.  It  is  formed 
like  an  eye  cup  and  contains  at  the  bottom  a  metal  connexion  by  means 
of  which  it  is  connected  by  a  wire  to  the  diathermy  machine.  This  is 
filled  with  normal  saline  solution  and  applied  to  the  eye  in  the  ordinary 
way.  The  other  electrode  may  be  a  metal  handle,  or  if  both  eyes  are 
affected  they  may  be  treated  at  the  same  time  with  similar  cup  electrodes. 
The  eye,  with  the  rest  of  the  body,  forms  part  of  the  electric  circuit 
through  which  the  diathermy  current  passes  and  therefore  heat  is 
generated  in  the  organ  itself  instead  of  passing  in  through  the  eyelid 
by  conduction  only.  We  may  point  out  here  that  in  using  a  cup  filled 
with  normal  saline  as  the  diathermy  electrode,  there  is  no  necessity  for 
the  patient  to  keep  the  eye  closed  as  is  the  case  with  the  hot  pad,  and, 
so  far  as  our  observations  go,  it  makes  little  if  any  difference  to  the 
patient's  comfort,  or  to  the  efficacy  of  the  treatment,  whether  the  eye  is 
kept  shut  during  the  passage  of  the  current  or  not.  The  length  of  each 
treatment  was  from  fifteen  to  thirty  minutes  and  the  current  used 
about  0'3  amp. — i.e.,  to  produce  a  pleasant  warm  sensation.     We  also 

'  At  a  meeting  of  the  Section,  held  January  17,  1919. 
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wished  to  ascertain  whether  definite  therapeutic  effects  could  be  obtained 
with  diathermy  which  could  not  be  obtained  with  the  hot  pad  and 
whether  in  the  latter  case  it  was  capable  of  doing  harm.  For  this 
reason  we  chose  for  our  first  case  a  patient  whose  affected  eye  was 
blind. 

Case  I. — Male,  aged  47.  Had  suffered  from  glaucoma  for  several  years  in 
the  right  eye  which  had  been  blind  for  two  years.  The  tension  was  +  2  and 
the  pupil  small ;  the  whole  eye  was  much  inflamed  and  the  patient  had  been 
admitted  to  the  hospital  with  the  idea  of  having  the  eye  removed  on  account 
of  the  pain  and  headache.  He  had  been  treated  with  the  hot  pad  for  some 
days  with  some  possible  shght  improvement  and  when  first  seen  actually  had 
the  pad  on.  Then,  as  on  all  previous  occasions,  the  application  of  the  pad 
seemed  to  bring  on  the  pain.  He  was  taken  away  and  treated  as  described. 
After  the  current  had  been  turned  on  for  a  few  minutes  he  said  the  pain  was 
much  less.  This  result  was  the  reverse  of  that  found  with  the  hot  pad,  which 
at  the  time  of  application  increased  the  pain.  At  the  end  of  the  treatment  (half 
an  hour)  the  pain  had  gone.  For  the  rest  of  that  day  and  the  following  two 
days  the  pain  was  very  much  less  than  usual.  The  treatment  was  repeated  and 
in  a  few  days  all  necessity  for  I'emoving  the  eye  had  disappeared  and  he  Avas 
discharged.  In  all  eighteen  treatments  were  given,  this  being  probably  more 
than  would  otherwise  have  been  necessary  owing  to  the  patient's  irregular 
attendance. 

Case  II. — Male,  aged  37.  Rheumatic  iritis  of  several  years'  history.  The 
vision  was  diminished  and  the  patient  had  considerable  pain  and  discomfort. 
After  eight  treatments  the  vision  was  normal  and  all  inflammation  had  died 
down.  The  lower  part  of  the  iris  was  still  adherent  to  the  lens  and  the  patient 
was  otherwise  quite  well. 

Case  III. — Male,  aged  46.  Was  sent  for  treatment  suffering  from  chronic 
gonorrhoeal  iritis  of  twenty  years'  standing  and  there  was  much  pain  and 
discomfort.  After  the  first  treatment  the  patient  was  quite  free  from  pain. 
After  six  treatments  he  was  sleeping  much  better  at  night  and  after  the 
eleventh  he  was  discharged,  the  condition  being  quiescent. 

Case  IV. — Female,  aged  43,  suffering  from  iritis.  After  six  treatments  the 
inflammation  was  less  and  the  patient  felt  better.  She  had  treatment  for 
several  weeks  without  improvement  so  far  as  vision  was  concerned,  but  the 
pain  was  much  less. 

Case  v.- — A  nm'se,  aged  about  45,  suffering  from  chronic  iridocyclitis  of 
four  years'  standing.  She  had  had  pyon-hoea  for  which  all  her  teeth  had  been 
removed,  but  without  any  improvement  so  far  as  her  eyes  were  concerned. 
After  two  treatments  she  was  distinctly  better,  and  after  twenty-three  treat- 
ments there  was  a  general  improvement,  no  sign  of  cyclitis  remaining. 

Case  VI. — Male,  aged  about  40,  suffering  from  chronic  iritis,  for  which  no 
-definite  cause  was  ascertained.     He  had  had  eight  injections  which  produced 
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no  improvement  and  was  suffering  from  pain  in  the  temple  and  at  tlae  liack  of 
the  eye.  This  cleared  up  under  treatment  and  after  nine  applications  he  was 
discharged  much  improved. 

Case  VII. — Male,  aged  34.  Chronic  iridocychtis  of  six  years'  standing  for 
which  no  cause  could  be  found.  Much  vitreous  opacity  was  present,  especially 
in  the  right  eye.  In  this  eye  vision  was  originally  /jj  and  is  now  /^. 
Left  eye  :  vision  originally  yV  with  glasses  ;  now  f  with  glasses.  There  is 
less  opacity  than  formerly  in  the  right  eye  and  all  opacity  except  one  small 
mass  has  now  disappeared  from  the  left  eye.  He  can-ies  on  his  occupation  of 
booking  clerk  without  difficulty. 

Case  VIII. — Male,  aged  33.  For  nearly  ten  years  had  had  recurrent  attacks 
of  cyclitis  with  rise  of  tension  in  the  right  eye.  The  attacks  lasted  from 
fourteen  to  twenty-eight  days.  They  were  accompanied  by  fairly  severe  pain 
and  much  diminution  of  vision,  with  some  rise  of  tension.  Vision  J  (some 
letters),  and  during  attacks,  vision  e'b-  No  cause  was  found  for  the  cyclitis. 
and  many  oculists  of  the  first  class  had  all  failed  to  find  any  reason  for  the 
condition.  The  attacks  came  on  at  intervals  of  from  two  to  four  months. 
Iridectomy  was  performed  nearly  a  year  ago  with  no  improvement.  Nine 
months  ago  diathermy  was  started,  being  given  for  five  minutes  twice  a  week, 
the  time  being  increased  to  fifteen  minutes  everj''  ofher  day.  There  has  been  a 
steady  improvement  ever  since.  The  attacks  have  become  less  frequent  and  of 
shorter  duration.  The  last  attack  lasted  tbiee  or  four  days.  There  is  ver>- 
little  rise  of  tension  and  there  is  practically  no  exudate  on  the  posterior  surface 
of  the  cornea.  It  cleared  up  without  atropine,  which  was  always  necessary 
formerly.  The  diathermy  has  been  continued  through  the  attacks  without 
any  prejudicial  effects  arising. 

Case  IX. — Male,  aged  46.  Chronic  secondary  glaucoma.  It  somewhat 
resembled  Case.  VIII,  and  was  due  to  chronic  iritis  following  oral  sepsis. 
He  had  attacks  of  iridocyclitis  with  rise  of  tension  about  every  six  weeks, 
lasting  about  ten  days.  The  teeth  had  been  removed  and  the  mouth 
cleaned  up.  There  was  no  histoiy  of  gonorrhoea  and  the  Wassermann  reaction 
was  negative.  No  kind  of  treatment  prevented  the  attacks  but  diathermy  had 
been  tried  for  about  six  months,  ten  minutes  every  other  day.  The  attacks 
are  diminishing  in  frequency  and  duration.  The  last  was  six  weeks  ago  and 
it  lasted  five  days.  There  was  very  Httle  K.P.,  and  the  tension  rose  from 
25  to  30  mm.  Hg,  as  registered  by  the  Schidtz  tonometer. 

Conclusions. 

In  chronic  inflammatory  conditions  of  the  eye  diathermy  has  a 
marked  palliative  effect  both  as  regards  relief  of  pain  and  the  reduction 
of  the  other  inflammatory  symptoms.  No  harmful  results  have  ever 
been  observed  and  in  all  cases  treated  a  general  improvement  in  the 
ocular  condition  has  been  obtained. 
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Diathermy  in  Abdominal  Disorders. 
By  C.  E.  Ieedell,  M.D. 

In  an  account  of  the  treatment  of  a  patient  suffering  from  leprosy 
published  in  the  Lancet  some  years  ago,  reference  was  made  to  the 
action  that  diathermy  appeared  to  exercise  in  stimulating  intestinal 
movement.  In  this  patient  an  attempt  was  made  to  produce  hyper- 
thermia in  the  liver  and  spleen,  with  the  idea  that  if  leprous  deposits 
existed  in  these  organs  diathermy  might  exercise  as  beneficial  an  effect 
on  them  as  it  had  done  on  the  enlarged  and  painful  ulnar  nerve.  No 
obvious  effect  was  expected  or  observed  on  either  organ,  but  a  rumbling" 
sensation  was  produced  in  the  abdomen  during  treatment,  and  one  or 
more  actions  of  the  bowels  followed  in  the  course  of  the  following  few 
hours.  This  took  place  even  if  pills  and  white  mixture  had  previously 
been  taken  with  satisfactory  results  the  same  morning,  and  the  patient 
did  not  expect  any  further  action  would  result  until  the  following  day. 
The  method  adopted  was  to  place  the  two  electrodes,  each  about  6  in. 
square,  so  that  the  spleen  lay  between  them,  one  electrode  being  situate 
on  the  abdomen  and  the  other  on  the  back.  The  current  was  then 
switched  on  and  increased  until  a  feeling  of  warmth  under  the  electrodes 
was  produced.  It  was  continued  for  twenty  minutes,  and  the  liver 
was  then  treated  in  the  same  way.  The  hot  wire  ammeter  registered 
about  '2  amp. 

Since  then  this  treatment  has  been  used  in  thirty-four  cases.  The 
length  of  each  treatment  has  in  many  cases  been  extended  from  the 
forty  minutes  above  mentioned  to  one  hour,  and  in  periods  ranging  from 
one  week  to  several  months.  It  was  given  three  times  a  week  or  even 
more  frequently.  These  thirty-four  cases  may  be  divided  into  two 
groups,  the  first  of  which  contains  those  cases  in  which  abdominal 
symptoms  only  are  present,  and  the  second  those  in  which  they  are 
absent  or  of  apparently  secondary  importance. 

The  first  group  consists  of  nineteen  cases,  comprising  five  cases  of 
constipation,  in  which  pain,  if  present,  was  slight,  seven  cases  of 
abdominal  pain  due  to  adhesions  after  colectomy  and  other  operations  ; 
three  of  constipation  with  neurasthenia ;  two  of  chronic  colitis  ;  and 
one  each  of  lienteric  diarrhoea  and  persistent  vomiting.  All  these 
cases  had  undergone  a  great  deal  of  medical  treatment,  and  may 
fairly  be  classed  as  severe.      In   all    there  was  distinct  improvement, 
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usually  within  a  week  of  beginning  treatment.  Two  of  the  cases  of  con- 
stipation call  for  special  notice.  One  patient  had  been  admitted  to  the 
hospital  under  the  care  of  the  late  Mr.  L.  A.  Dunn,  for  what  was  thought 
to  be  intestinal  obstruction.  She  recovered  without  a  surgical  opera- 
tion, but  remained  very  constipated,  her  bowels  being  opened  only  when 
purgatives  were  given  three  times  a  day.  A  bismuth  meal  showed 
that  there  was  distinct  iliac  and  colonic  delay,  bismuth  reaching  the 
sigmoid  flexure  one  hundred  hours  after  administration.  She  was  very 
thin,  had  pronounced  pigmentation  round  the  eyes,  and  a  very  muddy 
complexion.  Diathermy  was  started,  and  it  was  found  three  days  later 
when  the  purgatives  were  stopped  that  she  continued  to  have  a  daily 
motion.  Three  weeks  later  the  treatment  was  discontinued,  and  it 
was  found  that  she  still  had  a  daily  motion.  Another  bismuth  meal 
was  given,  and  all  trace  of  it  was  found  to  have  gone  twenty-two  hours 
later.  The  other  case  was  that  of  a  patient  who  had  been  in  the  hospital 
for  over  a  year  for  constipation,  and  on  her  discharge  her  report  states 
that  she  was  much  better  than  she  was  on  admission,  and  that  she  was 
having  a  motion  of  the  bowels  once  a  week  after  three  enemata.  Three 
years  later  diathermy  was  commenced,  and  the  interval  of  one  week 
which  had  remained  the  same  during  that  time  was  reduced  after  three 
months'  treatment  to  four  days,  and  she  felt  correspondingly  better  for 
this  improvement.  In  the  case  of  the  seven  patients  suffering  from 
abdominal  adhesions  the  relief  of  pain  was  immediate,  the  intervals 
between  the  attacks  became  longer,  and  in  all  except  one  the  pain  seems 
to  have  completely  disappeared  in  a  few  weeks.  Unfortunately  relapses 
occurred  in  at  least  three  of  the  cases,  and  another  course  of  treatment 
became  necessary.  In  the  three  patients  suffering  from  neurasthenia 
the  constipation  was  apparently  cured,  and  the  other  symptoms 
improved.  The  two  patients  suffering  from  colitis — one- of  the  mucous 
variety  and  the  other  of  the  colitis  following  dysentery — both  recovered. 
The  diathermy  at  first  produced  an  increase  in  the  quantity  of  mucus 
passed  ;  this  soon  subsided,  and  after  three  or  four  weeks  the  condition 
cleared  up  completely.  The  patient  suffering  from  vomiting  after  every 
meal  improved  directly  treatment  was  started,  and  when  last  seen  after 
a  course  of  twenty-nine  applications  had  had  no  vomiting  for  eight 
days.  The  patient  suffering  from  lienteric  diarrhoea  states  thas  he  was 
much  improved  by  a  course  of  treatment. 

The  second  group  consists  of  fifteen  cases  in  which  abdominal 
symptoms  are  absent  or  of  only  secondary  importance.  In  one  case  the 
patient,  suffering  from  acute  rheumatoid  arthritis,  has  given  such  a  good 
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account  of  the  effect  of  the  treatment  on  him  that  I  reproduce  it  in  hi& 
own  words,  especially'  as  it  is  typical  of  what  is  experienced  by  most 
patients  undergoing  diathermic  treatment  : — 

"  I  felt  a  general  improvement  from  treatment,  but  find  it  hard  to  indicate 
precisely  in  what  direction.     The  chief  points  were  : — 

(1)  Great  improvement  in  my  cough,  which  up  to  the  time  of  treatment 
has  been  ti'oublesome.  Coughing  was  considerably  less,  and  such  as  there 
was,  was  produced  naturally  and  without  strain  or  pain  in  the  chest.  I  also 
found  I  could  sneeze  freely  and  fearlessly. 

(2)  Previous  to  treatment  I  had  had  blue  fingers  in  the  morning  l)ut  not 
since. 

(3)  A  feeling  of  ease  in  the  stomach,  previously  lacking,  and  improvement 
both  in  regularity  and  quantity  of  motions.  . 

(4)  My  ankles  have  become  normal. 

I  further  note  that  I  seldom  felt  immediate  benefit  at  the  conclusion  of  the 
day's  treatment,  nor  generally  did  I  feel  any  increase  of  warmth  during  treat- 
ment. Moisture  generally  collected  in  beads  on  the  electrodes  where  in 
contact  with  the  skin,  but  beyond  warmth  in  hands  and  sometimes  flushing 
of  the  face  little  increase  of  heat  was  apparent.  On  no  occasion  did  I  feel 
warmth  within." 

The  improvement  in  the  circulation  of  the  fingers  was  noticed  by 
several  patients,  and  especially  in  two  who  were  being  treated  for 
Raynaud's  disease.  Several  weeks'  continuous  treatment  produced 
no  beneficial  effects  of  any  sort  on  patients  suffering  from  spleno- 
medullary  leukaemia,  amyotrophic  lateral  sclerosis  and  progressive 
muscular  atrophy.  Three  cases  of  asthma  were  treated,  of  whom  one 
had  only  two  applications.  The  other  patients  were  improved  as 
regards  their  general  health,  but  the  number  and  severity  of  the 
attacks  were  little,  if  at  all,  affected  by  treatment,  and  it  is  interesting 
to  note  that  in  one  patient  exophthalmic  goitre  actually  developed  while 
she  was  undergoing  a  course  of  diathermy.  One  patient,  weighing 
18  st.  and  suffering  from  an  ulcer  of  the  leg,  was  a  good  deal  better 
for  the  treatment,  apparently  owing  to  the  improvement  in  her  general 
condition,  and  one  patient  who  suffered  from  attacks  of  unconsciousness, 
said  to  be  due  to  cardiac  trouble,  improved  so  much  that  the  attacks 
stopped  after  a  few  weeks'  treatment.  Three  patients  suffering  from 
diabetes  had  eight,  eleven,  and  fifty  applications  respectively.  No 
improvement  w'as  noticed,  and  the  last  two  cases,  who  were  patients 
in  the  hospital  and  were  being  carefully  dieted,  showed  no  diminution 
in  the  sugar  output.  The  patient  who  had  fifty  treatments  had  a 
marked  smell  of  acetone  in  her  breath,  and  this  disappeared  after  an 
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hour's  treatment,  only  to  reappear  a  few  hours  later.  On  several  occa- 
sions two  hours'  consecutive  treatment  was  given  without  any  beneficial 
effects.     She  died  a  fortnight  after  leaving  the  hospital. 

The  conclusion  arrived  at  is  that  the  diathermic  current  has  a 
definite  action  on  the  movements  of  the  intestinal  canal,  both  in  pro- 
ducing peristalsis  and  in  checking  vomiting  and  diarrhoea,  and  that  this 
action  takes  place  even  when  ordinary  medicinal  means  have  failed. 


Case    of   Acne    complicated    by   Intestinal    Stasis    in    which    a 
General  Improvement  was  Effected  by  Diathermy. 

By  H.  W.  Barber,  M.D. 

The  patient  gave  the  following  history :  As  an  infant  she  was 
exceptionally  healthy,  and  was  well,  apart  from  attacks  of  chicken-pox 
and  whooping-cough,  until  the  age  of  12.  At  this  time  her  menses 
began,  and  she  developed  acne  on  her  forehead,  shoulders,  and  back. 
She  states  that  "  when  the  acne  first  appeared  it  was  more  like  small 
blind  boils,  and,  as  it  began  to  affect  the  shoulders  and  face,  pustules 
took  the  place  of  boils,  or  a  combination  of  both  would  appear." 

Apart  from  bran  baths  and  laxatives,  she  had  no  treatment  until 
the  age  of  16,  when  she  was  given  a  vaccine  prepared  by  Burroughs, 
Wellcome  and  Co.  for  a  period  of  six  months.  She  is  ignorant  of  the 
nature  of  the  vaccine  and  of  the  doses  she  received.  Her  condition 
was  rather  worse  than  better  at  the  end  of  this  time.  When  aged  17i 
she  had  another  six  months'  course  of  vaccines,  but  no  improvement 
followed.  After  some  unsuccessful  attempts  an  autogenous  vaccine 
was  prepared,  and  she  was  given  injections  with  this  when  aged  18^. 
There  was  considerable  improvement  in  her  condition  after  nine  months' 
treatment,  but  a  severe  cold  apparently  caused  a  relapse.  During  this 
time  she  was  also  receiving  local  treatment  by  massage,  ointments, 
powders,  and  baths.  She  also  found  herself  compelled  to  take  a  laxative 
every  day. 

In  June,  1913,  she  received  treatment  by  small  doses  of  X-rays,  and 
later  by  hyperaE-mia  and  ionization.  Owing  to  the  amount  of  scarring 
caused  by  the  pustules  she  was  also  given  twelve  injections  of  fibrolysin. 
During  this  period,  also,  she  was  having  injections  of  stock  acne  vaccines. 

In  December  of  the  same  year  she  had  attacks  of  .severe  abdominal 
pain  in  the  right  side,  which  were  thought  to  be  due  to  a  mild  attack  of 
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appendicitis.  She  remembers  having  had  similar  pains  when  younger. 
From  this  moment  she  found  that  she  was  unable  to  tolerate  certain 
articles  of  food,  and  she  was  forbidden  eggs,  red  meat,  pastries,  and 
spiced  dishes.     She  had  always  lived  an  athletic  outdoor  life. 

The  patient  came  under  my  care  in  December,  1914,  The  following 
is  a  brief  description  of  her  condition  at  the  time.  Her  complexion 
was  sallow,  and  her  general  appearance  suggested  chronic  intestinal 
intoxication.  Her  face,  chest,  and  back  were  covered  with  several 
disfiguring  scars  of  varying  size,  and  in  addition  to  these  scars  there 
were  numerous  inflammatory  nodules  (acne  indurata),  pustules,  and 
boils  in  different  stages  of  evolution.  Comedones  were  present,  but  not 
in  large  numbers.  The  patient  was  acutely  conscious  of  her  disfigure- 
ment, and  almost  in  despair  at  the  constant  appearance  of  new  lesions. 
Examination  of  the  abdomen  revealed  marked  tenderness  in  the  right 
iliac  fossa,  but  not  elsewhere.     The  abdominal  muscles  were  rather  lax. 

The  opinion  was  formed  that,  seeing  that  all  forms  of  local  treat- 
ment had  proved  futile,  the  real  source  of  the  trouble  was  intestinal 
intoxication  in  a  person  predisposed  to  acne.  It  is  to  be  regretted  that 
no  bacteriological  examinations  of  the  faeces  were  made. 

It  seemed  probable,  in  view  of  the  history  obtained  and  the  localized 
tenderness  in  the  appendicular  region,  that  the  appendix  might  be 
diseased,  and  the  possibility  of  ileal  stasis  from  old  inflammatory 
adhesions  was  considered.  The  patient  was  therefore  advised  to  come 
into  hospital  for  further  investigation,  in  order  that  one  might  better 
decide  whether  an  exploratory  laparotomy  was  indicated  or  not.  This 
she  consented  to  do,  and  at  the  end  of  January,  1915,  she  was  admitted 
mto  Guy's  Hospital  under  the  care  of  Dr.  Beddard,  who  kindly 
examined  her.  He  agreed  that  an  exploration  of  the  right  iliac  fossa 
was  justifiable.  X-ray  examination  of  the  intestinal  tract  after  a 
bismuth  meal  showed  slight  delay  in  the  lower  end  of  the  ileum,  and 
very  marked  stasis  in  the  csecum,  colon  and  rectum. 

The  position  was  laid  before  the  patient,  and  she  gave  her  consent 
to  an  operation.  She  was  therefore  transferred  to  the  surgical  ward 
under  Mr.  E.  C.  Hughes,  who  had  kindly  promised  to  operate.  On 
February  23  the  right  iliac  fossa  was  explored.  Contrary  to  expectation 
the  appendix  was  found  to  be  healthy,  and  the  terminal  coil  of  ileum 
quite  free.  The  csecum,  however,  lay  deep  in  the  pelvis,  and  was  long 
and  flabby.  The  appendix  was  removed,  and  the  wound  closed.  The 
patient  made  a  rapid  convalescence  and  was  very  shortly  discharged. 
It  seemed  obvious  from  what  was  seen  at  the  operation  that  the 
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indication  for  future  treatment  was  to  attempt  to  restore  tone  to 
the  caecum  and  colon.  I  accordingly  entrusted  my  patient  to  the  care 
of  Dr.  Iredell,  who  had  achieved  some  striking  results  with  abdominal 
diathermy.  Treatment  was  begun  exactly  a  month  after  the  operation, 
and  has  been  continued  until  the  time  of  writing  (July).  The  patient 
attended  the  hospital  for  six  months,  on  an  average  three  times  a  week. 
Improvement  very  soon  became  evident,  and  the  whole  appearance 
of  the  patient  gradually  changed.  She  lost  her  unhealthy  earthy  tint, 
and  became  much  more  sanguine  in  her  attitude  towards  life.  To  quote 
her  own  words  :  "  Very  few  spots  appear  now,  and  those  that  come  last 
only  a  short  time.  I  have  felt  ever  so  much  better  and  brighter,  also 
I  am  able  to  eat  and  enjoy  almost  anything.  My  skin  is  much  clearer 
than  it  has  been  for  many  years."  The  tenderness  in  the  right  iliac 
fossa  has  disappeared,  and  she  has  no  further  difficulty  in  getting  her 
bowels  open.  On  my  advice,  however,  she  still  continued  to  take  an 
occasional  pill  containing  ext.  nuc.  vom.  i  gr.,  ext.  bellad.  i  gr.,  aloes 
Barb.   1   gr. 

DISCUSSION. 

Dr.  J.  Metcalfe  :  The  results  obtained  by  the  readers  of  the  papers  are 
excellent.  Diathermic  treatment  has  been  applied  to  the  most  various  and 
diverse  conditions  and  many  of  the  cases  appear  to  have  been  cured  or  much 
reheved.  But  the  very  diversity  of  the  cases  treated  makes  one  anxious  to 
hear  more  of  the  actual  efifect  on  the  tissues  involved.  The  generated  heat  was 
of  course  the  active  agent,  but  have  we  any  definite  knowledge  of  the  changes 
produced  in  the  tissues  by  this  mode  of  applying  it  ?  One  or  two  cases  appear 
to  have  been  much  relieved  or  even  cured  by  a  single  apphcation.  Have 
metabolic  changes  been  induced  or  has  there  been  direct  action  on  nerve  cells  ? 
And  may  not  the  result  in  the  very  rapidly  cured  cases  sometimes  be  attributed 
to  psychic  influences  ?  However,  tlie  cliief  object  of  all  our  treatment  is  to 
cure  the  patient.  Whether  that  be  done  by  demonstrable  changes  in  the  body 
tissues  or  by  mental  impressions  is  not  of  supreme  importance. 

Dr.  E.  P.  CUMBERBATCH  :  In  the  treatment  of  glaucoma  by  diathermy  by 
the  method  used  by  Dr.  Iredell,  the  current  is  conducted  to  the  eye  by  way  of 
normal  salt  solution  kept  in  contact  with  the  orbit.  Salt  solution  of  normal 
strength  presents  a  high  resistance  to  the  diathei-my  current.  There  might  be 
some  risk  of  too  high  a  rise  of  temperature  of  the  solution  (and  consequently 
a  burn)  unless  the  current  were  small  or  applied  for  a  short  time  only.  Some 
observations  on  the  temperature  of  moist  pads  used  to  conduct  the  diathermy 
current  through  the  body  were  made  in  my  department  by  Dr.  Noel  Burke. 
If  tap  water  was  used  to  moisten  the  pads,  the  temperature  of  the  pads 
gradually  rose  till  it  became  unbearable.      The  same  thing  happened  if  salt 


40  Barber  :    Aoie  covijjlicated  hij  Intestinal  Stasis 

solution,  of  1  per  cent,  strength,  was  used.  Stronger  solutions  were  necessary 
to  prevent  a  rise  of  temperature,  in  the  pad,  beyond  98"4°  F.,  during  a  course 
of  application  of  diathermy  lasting  twenty  minutes.  Dr.  Iredell  has  obtained 
very  good  results  and  the  treatment  of  similar  cases  by  diathermy  should 
receive  a  further  trial.  In  the  treatment  of  inoperable  carcinoma  of  the  cervix 
I  have  had  experience  of  six  cases.  In  four  of  these  it  is  doubtful  whether  any 
benefit  was  derived.  In  these  the  growth  had  spread  into  the  pelvic  tissues 
and  was  therefore  out  of  reach  of  the  electrode.  Haemorrhage  and  discharge 
were  not  allayed  by  the  diathermic  cautery.  In  the  other  cases  the  results 
were  better.  One  patient  (aged  55)  was  sent  to  me  by  Dr.  Williamson  for 
treatment.  In  the  situation  of  the  cervix  was  an  ulcerated  excavated  mass 
with  hard  and  everted  edges.  The  vaginal  wall  was  involved  and  the  posterior 
left  fornix  was  obliterated  completely.  Definite  induration  extended  to  the 
pelvic  wall  and  to  the  utero-sacral  folds  as  far  as  the  bowel.  Diathermy  was 
applied  in  August,  1913,  to  the  parts  of  the  growth  that  were  accessible  from 
the  vagina.  The  patient  left  hospital  nine  days  later.  The  slough  had  not 
then  entirely  separated,  but  the  whole  of  the  vaginal  mass  previously  felt  had 
entirely  gone  and  the  vaginal  wall  was  covered  with  smooth  tissue.  This 
patient  came  at  intervals  to  the  out-patient  department  and  no  haemorrhage, 
nor  discharge,  nor  ulceration,  were  seen.  The  induration  felt  previously  in 
the  pelvic  ligaments  remained.  She  was  seen  last  in  June,  1914  (ten  months 
after  the  diathermy)  and  could  not  afterwards  be  traced.  Diathermy  should 
certainly  be  tried  as  a  preliminary  treatment  of  operable  carcinoma  of  the 
cervix,  before  the  Wertheim  operation,  in  place  of  an  initial  application  of 
formalin  or  zinc  chloride.  I  treated  a  case  by  diathermy  in  June,  1913. 
Eight  days  later  a  Wertheim  operation  was  commenced  by  Dr.  Barris,  at 
St.  Bartholomew's  Hospital,  but  could  not  be  completed  on  account  of  the 
extensive  spread  of  the  growth  wnthin  the  pelvis.  The  part  of  the  cervix  to 
which  the  diathermy  had  been  applied  was  found  to  be  firm,  like  a  scar,  and 
no  haemorrhage  was  caused  by  its  manipulation  or  incision,  and  there  was  no 
discharge.  The  patient  lived  till  February,  1914.  With  regard  to  maladies 
of  the  abdominal  and  pelvic  organs,  my  experience  has  been  limited  to  a  few 
cases  of  painful  haemorrhoids  and  two  cases  of  dysmenorrhcea.  Pain  and 
spasm  are  considerably  alleviated  by  diathermy  applied  by  way  of  a  rectal 
electrode.  For  the  cases  of  dysmenorrha-a  the  diathermy  was  applied  to  the 
patient  on  the  condenser  couch  ;  the  active  electrode  was  placed  immediately 
above  the  pubes.  The  treatment  was  given  for  periods  of  twenty  minutes, 
six  days  in  succession,  till  the  menstrual  flow  commenced.  It  had  the  effect 
of  much  reducing  the  pain.  In  one  case  the  dysmenorrhea  was  of  the  painful 
contraction  type  ;  in  the  other  it  was  of  the  pre-menstrual  congestion  type. 
The  treatment  was  not  repeated  for  the  next  periods,  so  I  am  unable  to  say 
whether  a  further  series  of  applications  would  ultimately  make  the  menstruation 
bearable  or  painless.  I  am  of  the  opinion  that  diathermy  is  specially  indicated 
for  pain  accompanied  by  congestion  or  spasmodic  contraction. 


^  ( 
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President — Mr.  Cecil  R.  C.  Lyster. 


On  the  Mode  of  Spread  of  Cancer  in  relation  to  its  Treatment 

by  Radiation.^ 

By  W.   Sampson  Handle y,  M.S. 

The  role  played  by  radiation  in  the  treatment  of  malignant  disease 
is  one  of  increasing  importance  both  on  the  preventive  and  curative 
sides.  In  a  number  of  cases  of  cancer  the  efforts  of  the  surgeon,  if 
unsupported  by  those  of  the  radiologist,  would  be  unavailing,  and  of 
course  the  converse  proposition  is  equally  true.  Novi^,  I  have  found,  as 
a  surgeon,  that  a  detailed  study  of  the  mode  of  dissemination  of  cancer 
has  been  of  the  greatest  use  to  me  in  my  operative  work.  It  has 
enabled  me  to  substitute  carefully-planned  rational  operation  for 
empirical  and  haphazard  procedure.  In  the  belief  that  a  knowledge 
of  the  process  of  dissemination  must  form  a  necessary  foundation  in 
planning  the  radiological,  just  as  much  as  the  operative,  treatment  of 
cancer,  I  venture  to-night  to  ask  your  attention  to  some  facts  and 
observations  about  the  spread  of  cancer.  I  ask  you  also  to  consider 
my  paper  as  a  tribute  of  gratitude  from  a  surgeon  to  his  radiological 
colleagues  for  help  received. 

As  might  be  expected  the  mode  of  dissemination  of  cancer  was  first 
worked  out  in  the  commonest  form  of  external  cancer — namely,  breast 
cancer.  Internal  cancers  are  not  accessible  to  observation  until  after 
death,  and  the  picture  then  presented  is  so  complicated  and  confused 
that  it  may  defy  analysis.  Moreover,  such  cases  are  at  present  largely 
beyond  the  domain  of  radiological  and  still  more  of  surgical  treatment. 
My  remarks  to-night  will  refer  chiefly  to  breast  cancer. 

'  At  a  meeting  of  the  Section,  held  February  21,  1919. 
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A  rare  form  of  external  cancer — namely,  melanotic  sarcoma — has 
also  been  accurately  studied  as  regards  its  method  of  dissemination. 
Here  research  has  been  simplified  by  the  fact  that  the  dark  coloration 
of  the  growth  is  practically  the  equivalent  of  a  specific  stain  for  cancer 
tissue,  a  desideratum  at  present  lacking  for  other  growths.  The  mode 
of  dissemination  in  melanotic  sarcoma  has  proved  to  be  very  similar  to 
that  found  in  breast  cancer,  and  it  can  easily  be  demonstrated  to  the 
naked  eye. 

The  spread  of  cancers  of  the  mucous  glands,  and  especially  of  cancer 
of  the  stomach,  can  sometimes  be  demonstrated  by  the  use  of  the  stain 
mucicarmine,  w^hich  stains  mucus  red  while  leaving  other  tissues 
unstained.  Wherever  a  degenerate  cancer-cell  is  present  and  mucus  is 
formed,  a  pink  stain  is  produced.  Thus  in  situations  where  mucus  is 
normally  absent  the  track  of  a  cancer  can  be  followed  with  certainty. 
When  a  gastric  cancer  reaches  the  parietes  at  the  umbilicus,  an  event 
which  is  not  very  rare,  it  is  found  to  spread  in  the  abdominal  wall  in 
exactly  the  same  fashion  as  a  breast  cancer  spreads  from  its  point 
of  origin. 

There  is  thus  a  strong  presumption  that  all  carcinomata  and 
sarcomata  which  cause  infection  of  lymphatic  glands  spread  after  the 
same  fashion,  and  mainly  by  a  process  which  I  have  termed  permeation 
of  the  lymphatic  vessels. 

Definition  of  Permeation. — Permeation  is  the  continuous  tendril- 
like growth  of  lines  of  cancer  cells,  by  their  own  proliferative  power 
along  the  smaller  lymphatic  vessels.  It  is  to  be  sharply  distinguished 
from  infiltration,  which  is  the  growth  of  cancer  cells  through  the 
intercellular  spaces. 

Lymphatic  Ajiatomy. — For  the  proper  understanding  of  the  process 
we  must  consider  some  of  the  facts  of  lymphatic  anatomy.  What 
immediately  concerns  us  is  the  arrangement  of  the  lymphatics  of  the 
body-wall,  of  the  skin,  subcutaneous  tissue,  fascia  and  the  superficial 
muscles.  Here  the  leading  fact  is  the  existence,  just  superficial  to  the 
deep  fascia,  of  a  plexus  of  vessels  of  microscopic  size  forming  an 
mvestment  for  the  body  as  complete  as  the  skin  itself.  This  plexus, 
the  fascial  lymphatic  plexus,  is  the  main  highway  for  the  spread  of 
cancer  in  the  superficial  tissues.  When  invaded  by  cancer  it  becomes 
a  kind  of  shirt  of  Nessus  in  which  the  victim  perishes. 

It  is  important  to  insist  on  the  unity  of  this  plexus,  and  on  the 
fact  that  it  offers  no  barrier  anywhere  to  the  spread  of  cancer  through 
its  meshes.     It  is  drained  by  certain  lymphatic  trunks,  which  convey  its 
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lymph  to  the  cervical,  axillary  and  inguinal  glands.  The  imaginary 
lines  separating  the  tributary  areas  of  these  three  sets  of  glands  run  at 
the  level  of  the  clavicle  and  of  the  umbilicus.  These  lines,  together 
with  the  middle  line,  divide  the  plexus  into  six  areas,  each  of  which  has 
its  own  set  of  trunk  lymphatics.  No  trunk  lymphatics  cross  these 
lines,  but  the  continuity  of  the  plexus  itself  is  not  interrupted  by  them. 
The  fascial  plexus  is  fed  by  little  vertical  tributaries  which  reach  it 
on  both  aspects,  from  the  skin  above  and  from  the  muscles  beneath. 
The  lymphatics  of  origin  of  the  skin  are  little  blind  finger-like  processes, 
one  in  each  papilla  of  the  skin.  A  number  of  these  unite  to  form  one 
of  the  little  vertical  tributaries  which  run  down  to  empty  themselves  in 
the  fascial  plexus. 

Summary  of  Conclusions  on  Dissemination. 

Dissemination  is  usually  accomplished  by  the  actual  growth  of 
cancer  cells  along  the  finer  vessels  of  the  lymphatic  plexuses — 
"permeation."  Embolic  invasion  of  the  regional  lymphatic  glands, 
though  it  almost  invariably  occurs,  only  leads  to  invasion  of  the 
blood-stream  after  long  delay;  and  the  work  of  M.  B.  Schmidt  shows 
that  cancer  cells  which  reach  the  blood  usually  disappear  without  giving 
rise  to  metastases. 

Permeation  takes  place  almost  as  readily  against  the  lymph-stream 
as  with  it.  It  spreads  through  the  lymphatic  vessels  around  the  primary 
neoplasm  in  much  the  same  way  as  would  a  thick  injection  fluid 
introduced  into  the  tissues  by  a  syringe.  If  in  a  late  case  of  breast  cancer 
one  examines  the  region  immediately  around  the  macroscopic  primary 
growth,  no  permeated  lymphatics  can  be  detected.  Here  and  there  are 
secondary  nodules  of  growth  entirely  isolated  from  one  another  and 
from  the  primary  neoplasm. 

If,  however,  the  investigation  is  pushed  still  further  from  the  primary 
growth,  by  the  examination  of  long  radial  sections  of  the  skin  and 
underlying  tissues,  we  arrive  at  a  region  beyond  the  remotest  visible 
naked-eye  metastasis  and  often  lying  far  from  the  primary  growth.  In 
this  region  the  microscopic  growing  edge  of  the  carcinoma  will  usually 
be  detected  by  careful  microscopic  search.  The  microscopic  growing 
edge  is  to  be  sharply  distinguished  from  the  infiltrating  edge  of  the 
primary  neoplasm  where  interstitial  invasion  of  the  surrounding 
tissues  is  occurring.  At  the  peripheral  microscopic  growing  edge 
there    is    no    interstitial    invasion    of    the    tissues,    but  the  principal 
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lymphatic  plexus  of  the  part — the  plexus  which  lies  upon  the  deep 
fascia — is  found  permeated  throughout — that  is  to  say,  its  vessels 
are  obstructed  by  the  growth  of  lines  of  cancer  cells  along  them. 

The  disappearance  of  permeated  lymphatics  in  the  area  which 
intervenes  between  the  annular  "  microscopic  growing  edge  "  and  the 
primary  neoplasm  is  due  to  the  destruction,  after  a  time,  of  the  cancerous 
permeated  lymphatics  by  the  defensive  process  of  "perilymphatic 
fibrosis."  The  recognition  of  this  process  at  once  removes  the  difficulty 
that  permeated  lymphatics  are  absent  in  the  region  immediately 
surrounding  the  naked-eye  primary  growth. 

The  process  of  permeation  follows  the  line  of  least  resistance,  and 
■extends,  at  first  exclusively,  in  the  plane  of  the  principal  lymphatic 
plexus  into  which  the  lymph  drainage  of  the  cancerous  organ  passes. 
The  annular  microscopic  growing"  edge  of  a  breast  cancer  is  therefore 
found  in  the  plane  of  the  fascial  lymphatic  plexus,  upon,  or  just 
superficial  to,  the  deep  fascia.  It  is  covered  over  by  normal  skin 
and  has  normal  muscles  lying  beneath  it. 

If,  however,  the  tissues  are  examined  at  points  successively  inter- 
mediate between  the  microscopic  growing  edge  and  the  apparent  edge 
of  the  primary  growth,  the  cancer  will  be  found  penetrating  the 
adjoining  layers,  the  superjacent  skin  and  the  subjacent  muscle,  to  rt 
greater  and  greater  depth,  and  forming  nodular  deposits  therein,  which 
may,  however,  be  sporadic  and  few  in  number,  and  in  some  cases  may 
be  altogether  absent. 

Cancer  thus  spreads  in  the  parietal  tissues  by  permeating  the 
lymphatic  system  like  an  invisible  annular  ringworm.  The  growing 
edge  extends  like  a  ripple,  in  a  wider  and  wider  circle,  within  the 
circumference  of  which  healing  processes  take  place,  so  that  the 
area  of  permeation  at  any  one  time  is  not  a  disk  but  a  ring.  The 
spread  of  cancer  in  the  parietal  tissues  is,  in  fact,  as  truly  a  serpi- 
ginous process  as  the  most  typical  tertiary  syphilide.  But  in  the 
case  of  cancer  the  spreading  edge  is  invisible ;  and,  moreover,  the 
advancing  microscopic  growing  edge  of  a  cancer,  owing  to  the  failure 
at  isolated  points  of  the  defensive  process  of  perilymphatic  fibrosis, 
may  leave  in  its  track,  here  and  there,  isolated  secondary  foci,  which 
give  rise  to  macroscopic  metastases.  Such  nodules,  in  spite  of  their 
apparent  isolation,  arise  in  continuity  with  the  primary  growth,  but 
perilymphatic  fibrosis  has  destroyed  the  permeated  lymphatics  which 
formed  the  lines  of  communication. 

We  must  now  turn  to  the  question  of  treatment. 
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Treatment  of  Breast  Cancer  by  Radiation  without  Operation. 

In  a  number  of  cases,  either  because  the  disease  is  too  advanced, 
or  on  account  of  some  constitutional  disease,  surgical  operation  is 
excluded,  and  the  treatment  of  breast  cancer  must  be  conducted  solely 
by  radiation. 

Hitherto  in  many  cases  the  only  idea  which  has  governed  the  exact 
site  of  application  of  X-rays  to  growths  of  the  breast  has  been  that  the 
breast  itself  should  be  irradiated,  with  the  additional  proviso  that 
attention  should  be  devoted  to  the  axillary  glands.  Such  an  idea 
belongs  to  the  same  stage  of  development  as  the  surgical  idea  that  the 
operation  required  for  breast  cancer  is  an  amputation  of  the  breast 
combined  with  removal  of  the  axillary  glands.  In  radiography,  as 
in  surgery,  it  is  necessary  that  advances  in  pathological  knowledge 
should  be  reflected  in  practice.  Now  that  the  idea  of  cancer  of  the 
breast  as  a  local  disease  of  an  organ  has  to  be  replaced  by  the  con- 
ception of  it  as  a  centrifugal  invasion  by  permeation  of  the  lymphatic 
system  of  the  body,  starting  at  the  point  of  origin  of  the  primary 
growth  and  spreading  in  a  constantly  enlarging  circle  which  has  no 
respect  for  anatomical  boundaries,  it  is  obvious  that  blindfold  methods 
of  applying  X-rays  require  revision.  It  is  especially  necessary 
that  the  radiographer  should  know  the  exact  site  of  origin  of  the 
primary  growth  in  the  breast,  for  otherwise  he  can  only  vaguely  locate 
the  area  of  his  work.  On  the  first  occasion  he  sees  the  patient  he  should 
insist  on  making  a  complete  inspection  of  the  chest  with  the  clothes 
removed.  A  chart  should  be  made  out  on  which  the  point  of  origin  of 
the  growth,  as  ascertained  from  the  patient  or  the  surgeon,  should  be 
marked,  and  a  rough  outline  of  the  presumed  circle  of  infected  tissues 
should  be  traced  with  a  flesh  pencil  upon  the  skin,  and  drawn  upon 
the  chart  as  a  guide  to  future  work. 

Omission  of  the  simple  precaution  of  fixing  the  site  of  the  primary 
growth  may  lead  to  an  error  of  as  much  as  5  in.  or  6  in.  in  the  location  of 
the  circle  of  tissues  to  be  radiated.  In  a  case  I  saw  a  day  or  two  ago 
a  small  carcinoma  was  situated  in  the  fold  below  a  voluminous  breast. 
The  12-in.  circle  of  presumed  infection  would  extend  at  least  down 
to  the  umbilicus.  Yet  if  this  case  had  been  treated  on  general  lines 
simply  as  a  cancer  of  the  breast  without  removal  of  the  clothes  and 
inspection  of  the  growth,  it  is  almost  certain  that  the  abdomen  would 
have  escaped  radiation  altogether.  In  view  of  the  known  facts  as  to 
MY — .5 
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invasion  of  the  abdomen  directly  through  the  hnea  alba  in  the 
epigastric  angle  the  whole  treatment  might  have  been  vitiated  by  the 
omission. 

Position  of  the  Patient  during  Badiation. — This  same  case  raises 
another  point.  The  small  growth,  lying  in  the  fold  below  the  breast, 
was  protected  in  front  from  radiation  by  the  whole  thickness  of  the 
voluminous  and  pendulous  mamma.  It  is  therefore  a  question  to  be  con- 
sidered by  the  Section  whether  in  certain  cases  of  breast  cancer  the  X-ray 
treatment  should  be  conducted  in  the  recumbent  position  and  with  other 
precautions,  such  as  the  use  of  a  sling  or  bandage  to  the  breast  for 
exposing  the  growth  to  the  full  force  of  the  radiation.  Growths  of  the 
outer  edge  of  the  breast  are  similarly  protected  against  radiation  by  the 
whole  thickness  of  the  breast  if  the  organ  is  well  developed,  unless  the 
radiologist  has  previously  secured  himself,  by  inspection  of  the  growth 
and  suitable  placing  of  his  tube,  against  this  unnecessary  addition  to  his 
difticulties.  Here  if  the  case  is  treated  on  stereotyped  lines,  simply  as 
one  of  cancer  of  the  breast,  the  whole  axillary  region,  or  at  least  the 
scapular  region,  will  probably  escape  radiation,  and  thus  again  the 
treatment  may  be  vitiated.  These  points  are  obvious,  but  they  are  of 
fundamental  importance,  and  I  believe  they  are  sometimes  ignored  by 
radiologists.  Undue  restriction,  and  perhaps  still  more  often,  bad 
centring  of  the  area  of  irradiation  are  in  my  opinion  frequent  causes 
of  failure.  The  second  error  is  inevitable  unless  pains  are  taken  to 
investigate  the  peculiarities  of  the  individual  case  by  questioning  and 
inspecting  the  patient. 

Undue  Piestriction  of  the  Field  of  Badiation. — It  is  not  sufficient  to 
apply  radiation  to  the  primary  growth  alone,  nor  even  to  apply  it  to  the 
whole  of  the  breast.  We  have  seen  that  the  most  active  portion  of  the 
growth  is  an  invisible  circle  of  permeation  spreading  through  the 
lymphatics,  quite  inappreciable  by  clinical  methods,  and  often  reaching 
a  diameter  of  10  in.  or  12  in.  in  moderately  advanced  cases.  The  most 
important  service  to  be  hoped  for  from  radiation  is  not  the  destruction 
of  massive  deposits  of  already  more  or  less  degenerate  cancer  cells  but 
the  arrest  of  the  spread  of  this  growing  edge  of  active  cells.  The 
achievement  is  unlikely  to  be  attained  unless  it  is  deliberately  aimed 
at.  It  involves  the  radiation  of  an  area  of  the  parietal  tissues  centred 
upon  the  primary  growth  and  rather  larger  than  the  presumed  area  of 
the  extension  of  permeation.  The  diameter  of  the  radiation  circle 
should,  I  estimate,  lie  between  12  in.  and  16  in.  It  is  not  for  me  to 
suggest    how  this  large  area  should  be  dealt  with,  but  its  periphery 
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5s  perhaps  even  more  important  than  its  centre,  because  the  cells  at 
the  periphery  are  all  young  and  active,  while  the  massive  primary 
growth  resembles  a  half-extinct  volcano.  On  the  other  hand  a 
microscopic  filament  like  a  permeated  lymphatic  is  more  easily 
penetrable  than  a  naked-eye  mass  of  cancer  cells. 

The  Section  should  consider  whether,  and  to  what  extent,  the  use 
of  diaphragms  is  advisable  in  the  X-ray  treatment  of  breast  cancer. 
In  view  of  the  large  area  to  be  covered  it  seems  unadvisable  to  stop- 
down  the  tube  too  much.  And  in  view  of  the  facts  I  have  adduced  it 
is  a  question  whether  the  area  submitted  to  radiation  is  not  frequently 
too  small. 

Prophylactic  Radiation. — During  the  last  fourteen  years  every  case 
of  breast  cancer  upon  which  I  have  operated  has  received,  usually  at  the 
hands  of  your  President,  a  prophylactic  course  of  X-rays.  I  have 
not  adopted  the  practice  of  irradiating  the  wound  before  closing  it, 
believing  that  it  is  unnecessary  and  that  it  involves  risk  of  sepsis,  and 
of  impairing  the  vitality  of  the  flaps  by  chilling  them.  In  my  series  of 
cases  recurrence  in  the  skin  has  been  almost  absent.  Three  of  the  five 
cases  in  which  it  took  place  occurred  among  the  small  percentage  of 
cases  which  had  escaped  the  usual  prophylactic  course  of  X-rays. 
This  striking  fact  establishes  to  my  mind  the  great  prophylactic  value 
of  irradiation.  In  undertaking  prophylactic  irradiation  the  operator 
should  bear  in  mind  before  beginning  the  irradiation  : — 

(a)  That  the  operation  may  have  failed  to  extirpate  a  portion  of  the 
microscopic  growing  edge,  and  for  the  reasons  already  stated  the  area 
submitted  to  radiation  should  be  a  circle  of  1"2  in.  or  14  in.  in  diameter 
centred  upon  the  primary  growth.  It  should  not  be  forgotten  that  the 
periphery  of  this  circle  may  be  its  most  dangerous  part,  and  that  in 
fixing  it  regard  should  be  had  to  the  site  of  the  growth  in  the  breast. 
Neither  the  radiologist  nor  the  surgeon  can  afiford  to  ignore  the  law 
of  centrifugal  spread  from  the  primary  growth.  The  isolated  nodules 
left  in  the  track  of  the  process  of  permeation,  after  its  spread  like  a 
smouldering  fire  through  the  lymphatics,  are  often  very  amenable  to 
radiation.  But  unless  the  spread  of  permeation  at  the  microscopic 
growing  edge  be  arrested  no  permanent  good  will  result.  It  is  to  the 
peripheral  region,  just  beyond  the  remotest  visible  deposits,  that  the 
special  attention  of  the  radiologist  should  be  given.  Here  he  may 
hope  to  arrest  the  process  of  dissemination  by  killing  the  microscopic 
growing  edge.  If  his  radiation  is  confined  to  the  region  of  visible 
deposits  he  can  only   hope   for  palliation.      He   must  remember  that 
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in  the  long  run  the  naked-eye  manifestations  of  the  disease  are  less, 
important  than  its  invisible  microscopic  extensions  by  which  it  ultimately 
reaches  the  vital  organs. 

(Z>)  That  microscopic  foci  may  lurk  in  the  supraclavicidar  or  the 
anterior  mediastinal  glands  of  the  same  side.  Of  course  the  whole 
region  of  the  growth  must  be  irradiated,  but  if  a  method  of  operation 
has  been  employed  aiming  at  extirpation  of  the  microscopic  growing 
edge,  recurrence,  if  it  takes  place,  will  usually  be  late  and  will  be  found 
at  the  inner  edge  of  the  second,  third,  or  fourth  intercostal  spaces  or 
in  the  supraclavicular  triangle  of  the  same  side.  It  is  a  question, 
therefore,  whether  the  dangerous  regions  thus  indicated  should  not 
receive  an  extra  dose  of  radiation. 

(c)  In  late  cases  where  the  surgeon  has  Jound  advanced  infection 
of  the  axilla  the  lateral  chest  wall  must  receive  special  attention. 
Modern  methods  of  operating  have  almost  abolished  axillary  recurrence,, 
but  in  advanced  cases  radiation  of  the  axilla  with  the  arm  abducted 
is  advisable. 

It  is  not  within  the  scope  of  this  paper  to  consider  the  methods  and 
dosage  of  radiation.  But  pathology  and  lymphatic  anatomy  must  be  as. 
fundamental  for  the  radiological  as  for  the  surgical  treatment  of  cancer. 
In  that  belief  I  offer  no  apology  for  the  claim  upon  your  attention 
which  I  have  made  to-night. 

Natural  Cure  of  Cancer. 

It  is  not  possible  to  form  a  correct  estimate  of  the  value  of  radiation 
in  cancer  without  taking  into  account  the  natural  tendency  of  th& 
disease  to  undergo  local  repair.  In  a  lecture  on  this  subject  I  came 
to  the  conclusion  that :  "  Every  aggregation  of  cancer  cells  after 
increasing  in  size  for  a  varying  period  and  for  a  varying  rate,  tends 
spontaneously  to  undergo  certain  degenerative  or  regressive  changes. 
These  changes  begin  at  the  centre  of  the  mass,  spread  centrifugally  to 
its  circumference  and  may  terminate  in  the  replacement  of  the  mass 
of  cancer  cells  by  a  fibrous  scar." 

These  changes,  which  are  exemplified  in  the  ulceration  of  a  primary 
growth,  and  in  the  umbilication  of  secondary  deposits  in  the  liver, 
appear  to  depend  upon  a  breakdown  of  the  improvised  vascular 
commissariat  of  the  growth  and  upon  the  harmful  internal  pressure 
produced  by  the  active  proliferation  of  the  cancer  cells.  These 
degenerative  changes  can  be  seen  beginning  even  when  the  collection 
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of  cancer  cells  is  still  of  microscopic  size,  as  is  a  permeated  lymphatic. 
Their  onset  is  invariably  accompanied  by  the  advent  to  the  neighbourhood 
of  collections  of  lymphocytes.  It  is  thus  possible  that  in  every  carcinoma 
we  have  to  deal  with  a  comparatively  small  number  of  perfectly  healthy 
and  active  cancer  cells,  and  with  a  large  mass  of  more  or  less  degenerate 
or  dying  cells.  The  former  class  of  cell  is  to  be  found  in  the  permeated 
lymphatics  of  the  microscopic  growing  edge,  and  at  the  edge  of  macro- 
scopic nodules  of  growth  which  are  still  in  the  actively  infiltrating  stage. 
It  seems  likely  that  these  two  classes  of  cell  differ  widely  in  their 
reaction  to  radiation.  It  is  probable  that  the  crowds  of  degenerate  cells 
which  constitute  the  mass  of  a  carcinoma  may  fall  a  ready  prey  to  the 
reaction  of  radiation.  Even  the  earliest  attempts  at  the  destruction 
of  secondary  nodules  by  X-rays  were  often  locally  successful.  The 
shrinkage  and  disappearance  of  local  masses  of  cancer  may  possibly 
indicate  nothing  more  than  the  acceleration  and  completion  of  this 
natural  process  of  destruction. 

The  real  problem  is  not  to  dispatch  the  wounded  but  to  attack  the 
cancer  cell  in  full  vital  activity,  and  to  determine  how  it  responds  to 
radiation  as  compared  with  the  degenerate  cancer  cell  and  what  is  the 
amount  and  character  of  the  radiation  necessary  to  destroy  it.  Such  a 
research  is  quite  practicable,  but  necessarily  laborious.  It  would  require 
the  co-operation  of  a  radiologist  and  a  histologist.  Cases  of  breast 
cancer  showing  a  moderate  and  regular  dissemination  of  subcutaneous 
nodules  round  the  growth  should  be  selected,  and  a  sector  of  the  micro- 
scopic growing  edge  just  beyond  the  region  of  visible  nodules  should 
be  submitted  to  radiation,  and  compared  post  mortem  with  untreated 
sectors  of  the  microscopic  growing  edge. 

So  long  as  investigation  is  directed  to  macroscopic  masses  of  mostly 
degenerate  or  dying  cells  its  results  must  remain  indeterminate  and 
confused.  Definite  results  can  only  be  obtained  by  experiments  upon 
the  standard  healthy  cancer  cell  of  the  microscopic  growing  edge,  not 
the  edge  of  the  primary  growth  or  of  any  of  the  visible  secondary 
deposits,  but  that  of  the  ripple  of  permeation  which  is  extending  from 
the  primary  growth  through  the  patient's  lymphatic  system.  The 
detection  of  the  microscopic  growing  edge  of  permeated  lym[)hatics 
provided  the  key  to  the  understanding  of  the  process  of  dissemination. 
It  is  quite  possible  that  a  careful  study  of  its  behaviour  under  radiation 
may  supply  a  master-key  to  the  therapy  of  cancer. 
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DISCUSSION. 

Dr.  FiNZl  :  We  are  under  a  debt  of  gratitude  to  Mr.  Handley  for  his  work 
in  this  subject,  which  I  can  assure  him  most  radiologists  have  studied  for 
many  years.  I  myself  have  obtained  the  most  valuable  information  from 
it,  and  have  based  my  method  of  treatment  of  these  cases  largely  upon  his 
discoveries.  I  should  be  glad  of  Mr.  Handley's  opinion  upon  a  few  points  to 
which  I  shall  refer.  In  the  first  place,  it  has  been  suggested  that  as  X-rays 
■cause  absorption  of  fibrous  tissue,  the  irradiation  of  fibrosing  lymphatics  might 
release  the  cancer  cells  and  prevent  the  natural  process  of  healing,  which  was 
■occurring  in  these  lymphatics.  I  think  we  have  nothing  to  fear  on  this  score, 
the  reason  being  that  the  dose  of  X-rays  required  to  produce  the  absorption  of 
fibrous  tissue  is  much  greater  than  that  which  is  lethal  to  the  carcinoma  cell, 
consequently  the  carcinoma  cells  are  killed  before  any  absorption  of  fibrous 
tissue  takes  place.  My  next  point  is  a  matter  in  which  I  am  sure  Mr.  Handley 
has  given  a  wrong  impression  inadvertently.  He  has  tended  rather  to  belittle 
the  value  of  irradiating  the  axilla.  Now  when  the  axillary  glands  become 
invaded  the  growth  proceeds  in  them,  and  after  a  time  grows  out  of  the  glands 
and  spreads  by  infiltration  and  permeation,  with  the  axilla  as  a  focus,  in  the 
same  way  in  which  the  primary  growths  spread,  and  also  at  this  time  spreads 
to  the  supraclavicular  glands.  It  is  therefore  essential  in  every  case  thoroughly 
to  irradiate  the  axillary  and  supraclavicular  regions  as  well  as  the  large  skin 
areas  around  the  breast  to  which  Mr.  Handley  has  already  referred.  With 
regard  to  the  relative  value  of  radium  and  X-rays.  Owing  to  the  necessity  of 
thoroughly  irradiating  a  large  surface,  I  have  for  many  years  recommended  the 
use  of  X-rays  in  these  breast  cases  in  preference  to  radium,  not  because  the 
X-rays  have  more  effect  on  the  cancer  cells — I  believe  they  have  considerably 
less  effect — but  because  it  is  possible  to  irradiate  thoroughly  a  very  much 
larger  area.  With  the  quantities  of  radium  we  use  in  this  country  this  is 
impossible.  In  America  a  certain  institution  has  at  its  disposal  as  much  as 
one  and  a  half  or  two  grammes  of  radium  bromide,  which  it  can  use  on  one 
patient  at  a  time  :  to  this  institution  these  remarks  would  not  apply  :  it  can 
obtain  results  which  we  cannot  hope  for  with  the  smaller  quantities  at  our 
■command.  What  is  Mr.  Handley's  opinion  as  to  whether  the  lethal  dose  of 
X-rays  for  a  carcinoma  cell  is  the  same  at  all  stages  of  the  disease  ? 
Personally  I  believe  it  is  not.  I  think  that  as  the  disease  progresses  the 
lethal  dose  becomes  larger  and  larger  until  it  approximates  to  that  which 
would  damage  the  healthy  cells,  this  of  course  being  due  to  some  vital 
reaction,  stimulated  by  radiations,  on  the  part  of  the  tissues  and  the  body 
against  the  growth.  As  an  instance,  I  would  cite  the  case  we  all  know  in 
which  a  carcinoma  does  well  for  a  time  and  then  goes  ahead  whether  one 
increases  or  decreases  the  dose,  or  stops  it  altogether.  I  would  suggest 
that  the  different  behaviour  of  different  cases  of  apparently  the  same 
■disease  is  due  to  this  cause.     With  respect  to  prophylaxis  :  will  Mr.  Handley 
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tell  us  whether  he  has  used  ii-radiation  before  the  operation  ?  It  need  not 
delay  the  operation  in  any  way,  as  it  is  possible  to  give  a  sufficient  dose 
within  three-quarters  of  an  hour  with  modern  apparatus.  The  principle  on 
which  this  is  based  is  the  fact  that  has  been  clearly  established,  that  a 
mouse  carcinoma  which  has  been  given  a  sufficient  dose  of  irradiation 
cannot  be  implanted.  Mr.  Handley  must  remember  that  all  surgeons  da 
not  employ  the  same  operation  as  he  does,  and  one  has  to  deal  with  the 
average  :  there  is  no  question  that  a  number  of  cases  occur  in  which 
carcinoma  cells  are  implanted  at  the  time  of  the  operation.  Now,  as  it 
has  been  found  that  an  efficiently  irradiated  mouse  carcinoma  cannot  be 
successfully  inoculated  into  another  mouse,  an  efficient  radiation  of  the 
growth  before  the  operation  would  render  implantation  impossible.  The 
optimum  time  to  irradiate  is  within  a  fortnight  of  the  operation.  With 
regard  to  technique.  For  many  years  I  have  used  wooden  points  similar 
to  the  Kienbock  points  so  as  to  keep  the  tissues  at  the  correct  distance,  and 
in  overlapping  each  area  of  exposure  it  is  quite  easy  to  calculate  mathematically 
the  amount  of  irradiation  given  as  a  result  of  the  overlap,  which  should  of 
course  never  exceed  the  maximum  skin  dose.  Another  thing  is  to  have  the 
opening  of  one's  tube  shield  as  large  as  possible  :  most  of  those  made  are 
much  too  small  :  personally  I  use  one  which  is  4j  in.  wide  with  the  tube  quite 
close  to  it.  By  tliis  means  one  is  enabled  to  treat  efficiently  very  large  areas 
of  skin  around  the  original  growth  or  the  recurrence. 

Mr.  Handley  (in  reply) :  I  do  not  wish  to  minimize  the  importance  of 
X-ray  treatment  of  the  axillary  glands.  It  is  doubtless  true,  as  Dr.  Finzi 
said,  that  an  infected  axillary  gland  in  time  acts  as  a  focus  of  further  spread, 
but  in  the  past  undue  attention  has  been  directed  to  tlie  axillary  glands  to  the 
neglect  of  more  important  avenues  of  spread.  Regarding  the  question  of  pre- 
operative irradiation,  I  have  only  made  use  of  it  when  for  some  unusual 
routine  the  operation  has  had  to  be  deferred.  Dr.  Finzi  has,  however,  brought 
forward  very  strong  arguments  in  its  favour  as  a  routine  procedure,  and  I 
propose  in  future  to  adopt  the  practice. 
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Joint  Meeting  with  the  Institution  of  Electrical  Engineers} 

Mr.  Cecil  E.  C.  Lyster,  and  later,  Mr.  Wordixgham,  President  of 
the  Institution,  in  the  Chair. 


Mr.  Lyster  :  Ladies  and  Gentlemen, — It  is  a  peculiar  pleasure  to 
me  to-night  to  welcome  the  Institution  of  Electrical  Engineers.  I 
think  that  we  medical  men  have  isolated  ourselves,  possibly,  a  little 
unnecessarily,  and  this  meeting  I  have  been  looking  forward  to  with 
great  interest.  We  have  a  great  deal  to  learn  ;  we  are  amateurs  in 
electricity,  and  we  are  at  last  coming  to  our  senses  and  asking  the 
professional  electrician  to  tell  us  what  we  want.  We  all,  in  medicine, 
know,  or  imagine  we  know,  that  if  we  can  get  a  certain  result  from 
electrical  treatment,  we  shall  be  able  to  do  the  patient  a  great  deal  of 
good ;  but,  as  amateurs  in  electricity,  it  has  not  been  easy — in  fact,  it 
has  been  a  great  struggle  for  us  to  attempt  to  do  this.  This  is  the 
first  combined  meeting,  and  I  hope  it  is  a  meeting  of  the  sort  of 
which  we  shall  have  a  continuance  in  years  to  come,  and  that  we  shall 
be  able  to  interest  the  Institution  of  Electrical  Engineers  in  our  work 
as  electro-therapeutists  and  radiologists.  It  is  a  fascinating  subject, 
and  a  far-reaching  one  for  humanity — that  is,  the  future  of  the  elec- 
trical and  radiological  treatment  of  disease  :  perhaps  my  optimism  is 
enormous.  I  shall  ask  the  President  of  the  Institution  of  Electrical 
Engineers  to  take  the  chair  for  this  evening. 

(Mr.  WoRDINGHA^^  took  the  Chair.) 

Mr.  WoRDiNGHAM  (President  of  the  Institution  of  Electrical 
Engineers)  :  Ladies  and  Gentlemen, — I  would  like  to  say  how  very 
cordially  the  Institution  of  Electrical  Engineers  appreciates  the  hospi- 
tality of  the  Royal   Society  of   Medicine  in  asking  us  to  take  part  in 
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this  Joint  Meeting  in  their  building  here.  I  entirelj'  endorse  every- 
thing which  Mr.  Lyster  has  said  in  regard  to  the  benefits  that  we  may 
expect  from  co-operation.  We  certainly,  as  electrical  engineers,  have 
everything  to  learn  in  regard  to  the  medical  side,  and  we  hope  that  if 
we  can  be  made  to  understand  the  conditions  which  have  got  to  be 
fulfilled,  we  shall  not  be  found  wanting,  as  designers  and  as  inventors, 
in  meeting  those  needs  adequately.  The  great  thing  for  us  to  know 
is  what  is  wanted  from  the  medical  side,  and  then  we  will  see  what 
we  can  do.  I  will  not  detain  you  with  remarks  of  my  own,  because  we 
want  to  get  on  to  the  main  business  of  the  meeting.  Last  year  we  had 
a  Joint  Meeting  with  the  Society  of  Radiology  and  Physiotherapy,  and 
it  was  one  of  the  most  successful  meetings  of  the  whole  of  our  Session, 
and  I  can  safely  say  that  the  members  of  our  Institution  thoroughly 
enjoyed  the  meeting  in  every  way.  And  not  the  least  part  of  the 
enjoyment  was  in  connexion  with  the  exhibition  of  apparatus  which  we 
saw  afterwards  at  the  Cancer  Hospital.  Again,  to-night,  the  Eoyal 
Society  of  Medicine  have  arranged  for  an  exhibition  of  apparatus 
which,  I  am  sure,  will  be  equally  interesting,  and  they  have  very 
kindly  arranged  to  keep  that  exhibition  open  until  to-morrow  afternoon, 
so  that  those  who  are  not  able  thoroughly  to  examine  the  apparatus 
to-night,  or  who  cannot  come  to-night,  will  have  the  further  oppor- 
tunity afforded  them,  ^ye  have  two  papers  before  us  this  evening,  both 
by  the  same  author,  Mr.  Robert  S.  Whipple,  a  member  of  our  own 
Institution  ;  but  I  propose  to  treat  him  as  two  separate  people,  and  to 
ask  him  to  read  first  the  paper  entitled  "  Some  Notes  on  Electrical 
Methods  of  Measuring  Body  Temperatures."  We  will  take  the  dis- 
cussion on  that,  and  then  proceed  to  the  second  paper,  which  he  will 
then  read,  just  as  if  he  were  a  separate  author. 

Electrical  Methods  of  Measuring  Body  Temperatures. 

By  Robert  S.  WnirPLE. 

(ABSTKACT.) 

[This  paper  will  be  published  in  extenso  in  the  Journal  of  the  Institution  of  Electrical 

Engineers.] 

Becquerel  and  Breschet,  in  1835,  were  the  first  to  determine  the 
temperature  of  animal  tissues  by  electrical  means  ;  they  used  a  single 
pair  of  copper-steel  couples  which  were  thrust  into  the  animal's  tissues. 
In  1908,  the  late  Professor  Arthur  Gamgee  commenced  researches  on 
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the  subject,  and  in  his  paper  on  "  Clinical  Thermometry  "  pointed  out 
the  importance  of  the  study  of  body  temperatures,  especially  in  observa- 
tions on  the  preliminary  stage  of  phthisis,  in  which  physical  signs  of 
the  disease  are  almost  in  abeyance,  if  not  entirely  so.  Gamgee  decided 
to  adopt  thermo-electric  couples  in  preference  to  resistance  thermometers 
for  high  precision  work.  He  employed  two  kinds  of  thermometer  ;  one 
for  taking  the  temperature  of  surfaces  of  the  skin,  the  other  for  testing 
the  temperature  of  body-cavities.  The  couples  were  made  of  copper- 
constantan.  In  such  couples  temperatures  are  determined  by  measuring 
the  electro-motive  force  in  the  circuit,  this  having  a  definite  relation  to 
the  difference  in  temperature  between  the  two  junctions  of  the  circuit. 
This  demands  the  control  of  the  temperature  of  one  of  the  junctions, 
generally  the  colder  of  the  two,  which  is  termed  the  "cold  junction," 
the  difference  in  temperature  between  it  and  the  "  hot  "  junction  (the 
thermometer  in  contact  with  the  human  body)  being  determined  by 
the  electro-motive  force  recorded  by  the  galvanometer. 

Gamgee  put  his  cold  junction  in  a  water-bath  of  exactly  controlled 
temperature.  Modifications  made  by  Sims  Woodhead  and  Varrier- 
Jones  ^  have  enabled  the  cold  junction  to  be  kept  for  long  periods  of 
time  at  a  constant  temperature — i.e.,  within  O'Ol"  C.  Both  skin  and 
rectal  thermo-couples  were  described  in  full  detail,  with  the  aid  of 
lantern-slides.  The  thermometer  can  be  left  in  the  rectum  for 
twenty-four  hours  or  more  without  inconveniencing  the  patient.  The 
wires  from  it  are  led  to  the  recording  apparatus,  a  moving-coil  galvano- 
meter of  the  d'Arsonval  type,  the  movements  of  which  are  recorded  by 
an  inking  device,  either  photographically  or  autographically.  Later 
views  favour  the  employment  of  resistance  thermometers,  as  they 
require  no  elaborate  thermostat,  and  a  tenfold  larger  deflection  can  be 
obtained  with  the  same  galvanometer.  The  author  drew  attention  to 
the  considerable  difficulty  of  making  satisfactory  surface  thermometers 
and  attaching  them  to  the  patient.  The  rectum  thermometer  designed 
by  Dr.  Varrier-Jones  consists  of  a  fine  platinum  wire  wound  round  a 
mica  frame  in  the  form  of  a  cross,  the  coil  on  its  frame  being  enclosed 
in  a  silver  tube,  this  tube  being  constructed  in  such  a  way  as  not  to 
irritate  and  therefore  stimulate  the  sphincter.  The  coil  is  connected 
with  the  recording  instrument.  In  practice  the  instrument  is  simple 
to  operate,  and  its  manipulation  is  learnt  within  an  hour  or  so.  It  will 
record  the  temperature  of  the  body  within  five  minutes  of  its  insertion. 

'  Lancet,  1916,  i,  pp.  173,  281. 
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DISCUSSION. 

Professor  Sms  WOODHEAD,  M.D. :  I  think  you  will  realize,  after  hearing 
the  admirably  lucid  and  interesting  paper  Mr.  Whipple  has  given  us,  what  an 
advantage  it  must  be  to  us  to  have  had  the  Cambridge  Scientific  Instrument 
Company  interested  in  Professor  Gamgee's  work,  and  then  in  the  continuation 
of  that  work.  Without  technical  skilled  assistance,  and  without  the  great 
scientific  and  technical  knowledge  available  at  the  Cavendish  works,  it  would 
have  been  impossible  for  us  to  obtain  anything  like  the  very  satisfactory  results 
which  have  been  achieved,  first,  as  regards  apparatus,  and  secondly  as  to  the 
products,  the  temperature  records.  I  say  this  advisedly,  because  when  we  had 
the  apparatus  we  often  found  that  it  was  a  somewhat  difficult  matter  to  bring 
it  down  to  a  good  practical  working  level.  Professor  Gamgee's  apparatus  is  a 
really  beautiful  one  ;  with  it  you  can  obtain  exceedingly  accurate  temperature 
records  with  very  little  lag,  and  you  can,  as  Mr.  Whipple  has  said,  obtain  it  to 
the  fineness  of  one  two-hundredth  of  a  degree.  With  the  resistance  ther- 
mometer it  is  not  possible  to  do  such  very  delicate  work,  but  you  can  obtain 
results  which  are  of  enormous  practical  value.  To-night,  in  order  to  show 
what  can  be  done  with  these  resistance  thermometers,  there  will  be  thrown  on 
the  screen  a  number  of  photographs  of  our  records  which  Mr.  Whipple  has 
had  prepared.  I  should  like  to  say  a  few  words  about  these,  and  especially 
to  draw  attention  to  one  or  two  marked  features  in  the  diurnal  variations  of 
temperature  of  a  normal  individual,  and  then  compare  them  with  tlie  variations 
in  a  tuberculous  patient.  I  first  turned  my  attention  to  continuous  ther- 
mometry about  1879,  and  then,  curiously  enough,  I  learned  that  Professor 
Gamgee  one  or  two  years  before,  had  already  been  engaged  on  the  same  kind 
of  work.  My  old  teacher,  Professor  Tate,  told  me  that  it  was  practically 
impossible  to  record  thermogalvanic  current  as  Gamgee  had  already  found  that 
there  was  no  suitable  galvanometer  extant.  When  Gamgee  came  to  Cambridge 
and  recommended  this  work  I,  as  were  others,  was  naturally  keenly  interested, 
and  I  think  anyone  who  then  saw  his  work  must  have  realized  at  once  how 
vastly  important  was  this  or  some  similar  method  of  recording  temperatures. 
Those  who  have  had  experience  of  temperature  work  and  especially  of  tem- 
peratures of  tuberculous  patients  tested  with  tuberculin — and  this  is  especially 
well  known  in  the  veterinary  profession,  in  which  tuberculin-testing  has  been 
of  very  great  importance — recognize  what  a  number  of  very  difficult  factors, 
or  points  very  difficult  of  explanation,  arise  in  connexion  with  these  tuberculin 
tests  :  the  difficulty,  for  example,  of  determining  the  highest  and  the  lowest 
temperature  of  the  pre-tuberculinized  patient  and  of  the  tuberculinized  patient. 
If,  however,  a  continuous  or  a  semi-continuous  record  can  be  obtained  over 
three  days — twenty-four  hours  before  tuberculin  is  given,  twenty-four  hours 
after  the  tuberculin  is  administered,  and  a  further  twenty-four  hours  to 
determine  how  long  the  tuberculin  continues  to  act — the  tuberculin  test  comes 
to  be  much  more  reliable.  It  has  been  said  to  be  wanting  in  reliability  in 
5  per  cent,  to  10  per  cent,  of  the  cases  tested ;  that  is,  in  this  percentage  of 
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cases  it  has  not  given  the  results  expected,  or  those  that,  apparently,  should 
have  heen  ohtained,  taking  into  consideration  the  conditions  found  after  deatli. 
It  is  easy  to  determine  the  diflerences  hetween  the  temperatures  of  the  normal 
or  pre-tuherculin  and  the  tuberculin  stages  ;  note  hove  the  temperature  varies, 
as  also  the  character  of  the  temperature  curve  ;  the  point  of  greatest  difference  ; 
the  point  at  which  a  gradual  fall  of  temperature  occurs,  and  how,  in  the 
tuberculous  or  tuberculinized  patient  the  variations  are  exaggerated  under 
the  influence  of  food,  water,  warm  fluids,  and  the  lilve.  If  the  variations  are 
considerable  in  the  normal  or  pre-tuherculin  stage,  they  are  considerably 
greater — three  times  as  great — when  tuberculin  has  been  administered.  The 
same  exaggerated  variations  characterize  the  temperatures  of  tuberculous 
patients.  Variations  are  invariably  increased  when  tuberculin  is  given,  even 
in  minute  quantities,  to  such  patients.  One  finds,  too,  that  the  temperature, 
under  these  conditions,  is  extremely  unstable,  and  that  the  variations  are  very 
rapid.  Instead  of  having  a  comparatively  straight  line  with  easy  curves,  the 
line  becomes  dentate,  the  "teeth"  apparently  very  blunt  in  the  "normal," 
becoming  very  sharp  and  prominent  in  the  tuberculinized  patient,  or  in  the 
tuberculous  patient,  under  the  effect  of  exercise,  hot  and  cold  fluids,  and 
the  like.  In  an  animal,  distinctly  tubercular,  some  of  these  changes  are 
very  marked. 

In  a  record  from  a  healthy  cow  which  had  been  injected  by  Dr.  Varrier- 
Jones  with  a  full  dose  of  tubei'culin — 6  c.c. — there  is  at  one  point  a  slight 
rise,  to  103^  F.,  of  comparatively  short  duration,  which  falls  fairly  rapidly. 
For  the  remainder  of  the  curve  the  temperature  is  practically  normal.  On  the 
curve  the  minimum  temperature  marked  is  lOO'G^  F.  During  twenty-one  hours 
the  temperature  runs  between  101"  and  102°  F.,  fairly  continuously  after  the 
first  slight  rise,  which  rise  however  does  not  occur  in  a  normal  animal  to 
which  no  tuberculin  has  been  given.  Small  depressions  noted  are  the  result  of 
the  ingestion  of  food  and  water  ;  some  of  the  peaks  are  the  result  of  exercise  : 
after  the  depressions  resulting  from  taking  food  and  water  there  usually  is 
a  slight  and  steady  rise,  apparently  the  result  of  an  increase  in  the  amount  of 
blood  in  the  vessels  in  the  walls  of  the  alimentary  canal. 

In  a  calf  which  had  been  rendered  tuberculous  experimentally  three  twenty- 
four-hour  records  were  taken,  as  noted  above.  During  the  twenty-four  hours 
before  tubercuHn  was  given  the  temperature  ranged  from  100'5°  to  103'2''  F. 
In  the  twenty-four  hours  following  the  exhibition  of  tuberculin  there  is,  almost 
immediately  after  injection  of  tuberculin,  a  rise  of  temperature :  the  two  curves 
when  superposed  diverging  somewhat  rapidly  up  to  lOo'l^F.,  at  the  end  of 
eleven  and  a  half  hours,  followed  by  a  dentate  or  serrated — very  characteristic 
— falling  line  to  103°,  when  there  occurs  a  rapid  fall  of  1'2'  F.,  which  indicates 
the  considerable  change  of  temperature  which  is  induced  by  a  draught  of  water 
in  a  tuberculous  animal.  Had  the  animal  not  been  tuberculous,  that  fall  would 
not  have  been  more  than  0'3°  or  04^  F.  The  dentate  line  and  the  marked 
divergence  for  a  long  period  of  pre-tuberculin  and  tuberculin  curves  constitute 
very  characteristic  reaction  manifestation  ;  a  pronounced  divergence  over  a  short 
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period  is  not  nearly  so  characteristic,  but  what  we  call  a  "plateau  curve," 
i.e.,  a  prolonged  elevation,  is  a  sure  indication  of  a  "positive  reaction." 

In  a  doubtful  case  of  tuberculosis  the  second  twenty-four-hour — post- 
tuberculin — curve,  runs  considerably  higher  than  the  pre-tuberculin  curve, 
this  indicating  the  prolonged  eiTect  of  the  tuberculin.  (Later  the  diagnosis 
was  confirmed.)  Here  the  "  plateau  "  is  distinct  though  the  divergence  of  the 
two  curves  is  not  nearly  so  marked  as  in  the  last  case. 

Coming  now  to  the  human  subject.  In  a  tuberculous  patient  the  pre- 
tuberculin  temperature  ran  between  98°  and  99'3^  F.,  during  the  six  hours 
between  12  noon  and  6  p.m.  There  was  then  a  steady  fall,  until  6  o'clock  in 
the  morning,  apparently,  the  time  at  which  the  functional  activity  of  the  body 
is  at  its  lowest,  and  perhaps,  in  this  case,  at  the  period  of  deepest  sleep, 
when  the  lowest  point,  97"4°  F.,  was  reached.  Then  comes  a  steady  rise, 
characteristic  also  of  most  fairly  normal  temperatures.  After  the  exhibition  of 
a  small  dose  of  tuberculin  the  "  plateau  "  is  again  a  very  characteristic  feature  : 
instead  of  a  short  maximum  period,  this  is  greatly  prolonged,  and  the  minimum 
temperature  at  a  corresponding  hour  is  at  least  half  a  degree  higher  than  before 
the  tuberculin  was  given.  This  is  almost  invariably  repeated  in  the  next 
twenty-four  hours,  but  in  modified  degrees. 

In  two  other  tuberculous  cases  a  tuberculin  (plateau)  temperature  was 
noted.  At  3  in  the  morning  there  was  in  both  a  very  sudden  fall,  this 
usually  corresponding  to  the  period  of  the  night-sweat.  After  that  the  falling 
curve  is  distinctly  unstable,  becoming  somewhat  more  stable  as  it  rises  when 
the  patient  awakes  rested  and  refreshed.  In  the  twenty-four-hour  chart 
the  plateau,  twenty-four  hours  after  the  tuberculin  was  given,  appears  at  the 
same  period  as  during  the  twenty-four  hour  tuberculin  period,  and  we  have 
a  demonstration  of  the  continuance  of  the  effect  of  tuberculin  for  at  least 
forty-eight  hours. 

From  this  form  of  record  much  information  which,  up  to  the  present,  we 
had  not  been  able  to  obtain,  may  be  gleaned  not  in  tuberculosis  only,  but, 
I  think,  in  all  fevers.  Some  time  ago  I  pointed  out  that  in  regard  to  trench 
fever  we  might  be  able  to  obtain  very  considerable  information  by  the 
application  of  this  method. 

With  the  apparatus  as  finally  devised  a  range  of  18°  in  three  series, 
88'-98°  F.,  96''-106'  F.,  and  102'-112^  F.,  may  be  determined  with  extreme 
accuracy,  whether  the  temperature  range  be  high  or  low. 

I  can  only  say,  in  conclusion,  that  I  hope  other  diseases  will  be  explored 
by  this  method.  This  can  be  done  very  easily,  as  with  the  apparatus  in 
your  laboratory  the  patient  on  whom  the  observation  is  being  made  may 
remain  in  bed  in  the  hospital.  Much  of  our  work  was  done  on  patients  in 
Addenbroke's  Hospital,  with  the  apparatus  in  the  basement  floor  of  the 
laboratory.  I  regret  that  I  did  not  realize  earlier  how  easily  this  distance 
recording  may  be  done,  as  during  the  earlier  stages  of  the  investigation 
I  spent  many  weary  nights  in  that  basement ;  and  I  might  have  spent  them 
comfortably  in  the  hospital  600  yards   away.      We    have    carried    out   most 
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satisfactory  and  convincing  tests  on  animals  on  which  control  and  verification 
are  more  easy  than  in  the  human  subject.  Before  the  war,  however, 
Dr.  Varrier-Jones  and  I  had  sketched  out  a  plan  of  work  on  the  temperature 
of  tuberculous  patients  and  many  records  have  already  been  obtained,  though 
not  enough.  We  hope  before  long,  however,  to  complete  our  series  and  to 
study  them  carefully.  As  regards  the  apparatus  we  are  now  satisfied  that  it 
has  the  following  advantages  :  wide  range ;  it  is  not  too  delicate  and  is  easily 
worked;  it  has  little  "lag,"  the  records  are  quasi-copJinuoiis  (every  half 
minute)  ;  are  not  under  the  eye  of  tlie  patient  and  may  be  recorded  at  a 
distance  and  so  centralized. 

Dr.  P.  C.  Yarrier-Jones  :  I  have  not  much  to  add  to  what  Professor 
Sims  Woodhead  has  told  you  about  the  methods  of  recording  temperature  by 
means  of  the  continuous  and  quasi-continuous  apparatus  described  this  evening. 
For  some  years  we  worked  at  temperature  recording  with  thermo-couples,  but 
when  we  turned  our  attention  to  taking  temperatures  of  cattle  over  long 
periods  in  association  with  the  tuberculin  test,  we  found  that  the  thermo- 
couples were  rather  too  delicate  for  the  work  we  had  in  hand.  The  resistance 
thermometer  was,  however,  found  very  suitable  for  taking  the  temperature  of 
cattle,  and  the  work,  whether  on  animals  which  were  suffering  from  tuberculosis 
or  on  those  which  were  in  normal  health,  was  very  instructive.  The  instrument 
was  not  so  liable  to  break  as  were  the  thermo-couples  designed  by  us,  and 
was  admirably  suited  for  work  on  the  delicate  tuberculin  test.  In  the  case  of 
cattle  we  could  take  very  long  records  and  observe  the  pre-tuberculin  curve, 
the  post-tuberculin  curve  and  the  late  post-tuberculin  curve.  With  the 
thermo-couple  thermometer  it  was  a  simple  matter  to  take  records  of  patients 
over  half  an  hour  or  two  hours,  but  we  wished  to  have  much  longer  records 
over  long  periods  of  time,  and  the  difficulty  was  to  retain  the  thermometer 
in  situ  for  the  longer  period,  especially  in  cattle.  With  the  resistance 
thermometer  we  were  fortunate  in  so  arranging  it  that  we  could  take  records 
for  three  or  four  days.  We  could  thus  see  for  exactly  how  long  a  drug  acted 
upon  the  animal.  With  regard  to  patients,  we  find  the  apparatus  as  now 
designed  simple  to  use,  easily  fixed  in  jjosition,  is  accurate  and  reliable,  does 
not  easily  get  out  of  order,  and  the  patient  does  not  object  to  it.  We  are  now 
working  at  the  question  of  determining  the  early  diagnosis  of  phthisis  in 
human  subjects.  With  regard  to  the  temperature  of  persons  suffering  from 
phthisis,  we  find  we  can  reproduce  in  the  patient  the  exact  condition  ^we 
have  in  calves  which  have  been  experimentally  tuberculinized :  tlie  records 
are  practically  identical.  So  from  the  very  small  rise  in  an  early  case  of 
phthisis,  if  we  give  a  small  dose  of  tul)erculin  we  can  produce  the  "  i)lateau  " 
of  temperature,  and  by  means  of  exercise  in  a  person  with  well-advanced 
disease,  produce  the  inverted  curve  which  is  characteristic  of  an  animal 
that  has  got  a  great  amount  of  tuberculous  disease.  Patients  do  not  object 
to  these  records  being  taken  over  considerable  periods  of  time,  and  the 
little  rectal   thermometer  can  be  used    for  twenty-four  or  forty-eight    hours 
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■with  but  one  remission  in  the  latter  case.  The  skin  thermometer  can  only 
be  used  for  very  short  periods  of  time,  after  which  the  instrument  becomes 
unreliable  owing  to  the  great  difficulty  in  maintaining  it  in  close  proximity 
to  the  body-wall.  But  the  rectal  resistance  thermometer  can  be  used  with 
absolute  certainty  at  the  present  time  and  for  long  periods.  The  apparatus 
is  simple  and  is  easily  standardized.  By  the  simple  means  of  a  switch  the 
record  is  started :  we  can  then,  if  we  wish,  leave  it  alone  and  come  next  day 
and  take  out  the  record. 

Professor  PoETEE  :  The  difficulty  there  is  in  the  determination  of  a  surface 
temperature  such  as  the  temperature  of  the  skin  is  extraordinary  ;  the  deter- 
mining of  rectal  temperatures  is  a  different  matter.  The  determination  of  the 
actual  temperature  of  a  point  on  the  surface  is,  as  every  physicist  knows,  a 
matter  of  great  difficulty,  and  I  am  not  quite  sure  to  what  extent  that  difficulty 
has  been  overcome  in  the  case  of  the  simple  thermo-couple  arrangement  which 
has  been  described.  There  is  probably  no  serious  defect  in  it  so  far  as  the 
determination  of  variations  of  temperature  is  concerned,  and  that  measurement, 
I  suppose,  is  what  especially  concerns  the  medical  man.  The  actual  temperature 
is  probably  quite  uncertain  as  so  determined.  The  difficulty  is  that  no  matter 
in  what  way  you  apply  the  thermo-couple,  you  must  modify  the  conditions  of 
radiation,  and  so  on,  in  the  neighbourhood  of  the  point  of  application,  and 
especially  when  the  thermo-couple  itself  is  surrounded  by  an  india-rubber 
container,  as  I  understand  it  is.  That  container,  when  placed  on  the  skin, 
must  of  course  tend  to  pi'event  not  only  radiation  but  also  evaporation  from 
the  surface,  upon  which  largely  the  temperature  of  that  surface  depends.  I 
would  like  to  know  to  what  extent  experiments  have  been  made  in  order  to 
determine  the  magnitude  of  this  disturbance.  It  might  be  better  if  the  actual 
extent  of  the  surface  pad  were  reduced.  I  observed  in  the  diagram  that  the 
thermo-couple  itself  is  placed  near  one  end  of  the  pad.  Why  should  the 
pad  be  more  extensive  than  the  area  represented  by  a  square  of  1  cm.  area  of 
which  the  thermo-couple  is  the  centre '?  The  rest  of  it,  if  it  is  intended  as  a 
support — as  no  doubt  it  is  so  intended — for  the  leading- in  wires,  might  be 
placed  at  right  angles  to  the  surface.  In  such  case  there  would  be  less  tendency 
to  disturbance  in  the  surface  conditions  than  in  the  actual  arrangement.  You 
must  remember  that  the  pad  plays  the  part  of  a  small  overcoat  in  its  immediate 
neighboui-hood,  and  it  is  not  like  taking  the  temperature  of  an  inorganic  body: 
in  the  living  object  you  have  reactions  setting  in,  no  doubt  at  once,  as  soon  as 
the  coat  is  put  on,  and  you  are  taking  the  temperature  under  those  modified 
conditions.  But  it  is  an  extraordinarily  difficult  thing  to  determine  in  any 
surface.  In  every  other  respect  the  make  of  the  instrument  as  Mr.  Whipple 
has  described  it  shows  a  tremendous  amount  of  ingenuity. 

Dr.  Eankine  :  To  a  physicist  I  should  say  that  the  use  of  the  thermo- 
couple as  a  means  of  determining  the  quickly  changing  temperature  of  a 
subject  would  appeal  very  strongly.     It  will  have  very  little  thermal  capacity, 
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and  should  therefore  record  the  temperature  very  quickly  after  being  placed  in 
position.  I  was  very  interested  in  seeing  the  diagrams  which  Mr.  Whipple 
showed  in  connexion  with  the  thermostat  whicli  was  used  to  keep  the  second 
juncture  of  the  couple  at  constant  temperature.  The  diflticulty  was  to  under- 
stand why  it  was  necessary  in  practice  to  have  such  an  elaborate  arrangement. 
The  obvious  thing  would  seem  to  be  to  put  the  second  junction,  not  into  the 
thei*mostat,  but  into  a  suitable  mixture  of  ice  and  water,  the  temperature  of 
which  would  be  constant  without  elaborate  precautions.  If  you  did  that,  it  is 
true  you  would  be  measuring  a  larger  difference  of  temperature,  but  it  should 
be  possible  by  external  means  to  control  the  movements  of  the  galvanometer 
suspension,  so  as  to  keep  the  pointer  on  the  scale,  or  the  spot  of  light  on  the 
photographic  paper.  A  suggestion  has  just  occurred  to  me.  I  suppose  it  is 
admitted  that,  from  the  medical  point  of  view,  it  is  the  difference  of  tempera- 
ture between  that  of  the  patient  and  the  normal  body  temperature  which  is 
the  important  thing.  It  is  clear,  from  the  diagrams  which  have  been  shown 
us,  that  there  are  ordinarily  variations  to  be  expected,  quite  apart  from  illness, 
and  I  wonder  if  it  is  out  of  the  question  to  think  of  the  possibility  of  having 
a  sort  of  standard  man  who  is  kept  always  in  good  health  and  to  whom  the 
second  junction  of  the  thermo-couple  is  kept  permanently  attached. 

Mr.  E.  H.  Raynee  :  I  do  not  think  Mr.  Whipple  has  done  justice  to  the 
apparatus  by  leaving  out  certain  technical  electrical  data  which  should  be 
included.  He,  and  other  speakers,  mentioned  the  fact  that  something  of  the 
order  of  one-hundredth  of  a  degree  centigrade  can  be  measured  in  practical 
working  with  an  apparatus  of  this  nature,  both  in  the  resistance  method  and 
in  the  thermo-couple  method.  To  show  what  that  actually  means  one  may 
take  it  that  ordinary  pure  metals  change  three  or  four  parts  in  a  thousand 
for  each  degree  centigrade,  so  when  you  are  reading  to  one-hundredth  of  a 
degree  you  are  measuring,  with  reasonable  accuracy,  changes  of  three  parts 
per  hundi-ed  thousand.  To  do  that  with  an  electrical  laboratory  apparatus 
is  not  difficult ;  to  do  it  by  a  self-recording  apparatus  not  in  highly  skilled 
but  only  intelligent  hands,  to  do  it  in  a  hospital  by  the  bedside,  is  a  very 
great  achievement.  When  dealing  with  the  thermo-couple  for  measuring 
temperature  one  naturally  chooses  the  most  convenient  pairs  of  metals  or 
alloys  which  will  give  a  large  thermo-electrical  voltage  per  unit  difference  of 
temperature.  For  many  purposes  copper  and  iron  ore  are  used,  or  a  nickel- 
copper  alloy  against  iron,  and  for  each  degree  difference  of  tempeiature  of 
your  two  junctions,  the  best  you  can  get  in  practice  is  one  twenty-thousandth 
of  a  volt,  except  by  the  use  of  metals  which  are  unsuitable  for  general 
purposes ;  so  that  indications  to  one-hundredth  of  a  degree  mean  that  a 
two-millionth  of  a  volt  is  just  appreciable.  This  can  be  done  in  a  special 
laboratory,  but  to  do  it  under  hospital  conditions  is  again  a  great  achievement. 
Perhaps  Professor  Sims  Woodhead  will  tell  us  whether  tuberculin  does 
produce  any  reaction  on  quite  healthy  people. 
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Professor  SiMS  Woodhead  (in  replyj  :  Many  control  observations  were 
made  with  the  ordinary  clinical  thermometer  carefully  graduated  ;  these, 
carefully  timed  and  recorded,  were  compared  with  continuous  temperature 
records.  By  this  method  of  trial  and  error  we  obtained  and  controlled 
the  actual  temperatures  being  recorded.  As  to  the  thermo-couple  thermo- 
meter with  which  I  experimented  in  1879  :  we  tried — and  I  may  say 
Dr.  Varrier-.Tones  spent  much  time,  ingenuity,  and  trouble  in  devising — a 
thermometer  of  small  mass  and  limited  surface.  We  worked  with  fine  metal 
wires,  to  which  were  fused  thicker  and  thicker  wires.  The  couple  wires  were 
so  thin  that  it  was  very  difficult  to  support  them  on  anything  but  a  fiat  surface 
of  considerable  area.  We  hope  in  time  to  diminish  the  surface  area,  but  as 
we  are  working  now  with  the  "  resistance  "  rectal  thermometer,  we  have 
not  been  able  to  give  very  much  attention  to  the  surface  thermometer. 
Tuberculin  has  very  little  effect  on  the  temperature  of  a  normal  individual. 
I  think  the  first  slide  showed  that.  There  is  but  a  short  period  and  small 
range  of  elevation. 

The  Chairman  :  I  understand  there  are  a  number  of  American  gentlemen 
present,  and  perhaps  they  will  be  good  enough  to  tell  us  what  they  do  on  the 
other  side  on  this  question.     I  cannot  believe  they  have  done  nothing. 

Dr.  E.  P.  CUMBERBATCH  :  I  understand  from  Mr.  Whipple  that  his  ap- 
paratus will  record  such  small  variations  as  one-hundredth  of  a  degree 
centigi'ade.  If  that  is  the  case,  it  ought  to  be  of  considerable  use  in 
determining  the  passage  through  the  tissues  of  electrical  currents  of  high- 
frequency  oscillation.  During  the  past  few  years  I  have  been  using  these 
cuiTents  for  raising  the  temperature  of  different  parts  of  the  body,  especially 
the  interior  parts.  From  the  inquiries  which  I  have  made  amongst  physicists, 
I  have  been  unable  to  discover  exactly  what  is  the  path  of  these  currents 
through  the  tissues.  I  have  used  them  in  attempting  to  raise  the  temperature 
of  interior  organs  of  the  body,  such  as  the  uterus,  the  liver,  the  spleen.  I 
have  connected  a  plate  electrode  to  a  diathermy  or  sustained  high-frequency 
oscillation  apparatus,  and  connected  the  current  to  electrodes  on  diflferent 
sides  of  the  body,  so  as  to  include  between  them,  in  the  depths  of  the  tissues, 
the  organs  the  temperature  of  which  I  wished  to  raise.  Recently,  I  have  con- 
ducted experiments  to  determine  the  temperature  of  the  interior  of  the  body 
when  passing  the  diathermy  or  high-frequency  current  through.  In  one 
patient  there  was  a  deep  sinus  passing  down  to  the  kidney  region,  and  I 
placed  a  clinical  thermometer  in  the  depth  of  the  sinus,  and  an  electrode 
on  the  front  of  the  trunk,  and  another  electrode  on  the  back  of  the  trunk. 
After  the  current  had  been  i)assing  twenty  minutes,  the  clinical  thermometer 
showed  no  elevation  of  temperature,  so  it  appeared  that  the  current  travelled 
along  the  peripheral  region  of  the  body.  If,  as  I  say,  we  have  here  an  ap- 
paratus which  can. detect  one  hundredth  of  a  degree  centigrade,  it  should  be  of 
great  use  in  determining,  more  exactly,  what  is  the  path  of  a  current  through 
the  body  as  sl^own  by  its  power  of  raising  the  temperature  of  the  deeper 
tissues. 
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Mr.  F.  C.  Raphael  :  It  is  of  very  great  advantage  that  these  instruments 
should  have  given  to  medical  men  a  method  of  accurate  quantitative  measure- 
ment they  have  not  had  until  comparatively  recently.  The  instruments  are 
very  wonderful  and  beautifully  worked  out,  but  in  considering  their  delicacy 
we  must  not  base  the  conception  of  their  accuracy  on  the  fact  that  they 
measure  to  one-hundredth  of  a  degree  in  a  measurement  of  about  100 
degrees.  In  both  the  thei'mo-junction  and  the  Wheatstone  bridge  method, 
it  is  a  measurement  of  a  difference  in  temperature  of  a  few  degrees  only  that 
is  being  measured  to  an  accuracy  of  one-hundredth  of  a  degree.  Consequently 
Dr.  Cumberbatch  need  not  despair  of  being  able  to  apply  the  apparatus,  or 
similar  apparatus,  to  the  measurement  which  he  has  indicated.  What  I  have 
said  also  answers  the  remark  as  to  why  the  so-called  cold  junction  should  not 
be  put  in  melting  ice.  The  reason  is,  that  it  is  expedient  to  keep  the  cold 
junction  at  a  temperature  very  nearly  equal  to  the  temperature  which  one  is 
measuring,  because  what  is  being  measured  is  a  difference,  and  one  wants  that 
difference  to  be  as  small  as  possible,  so  that  the  percentage  inaccuracy  allow- 
able in  the  measurement  to  correspond  to  a  definite  permissible  absolute  error 
in  the  result  may  be  as  large  as  possible. 

The  Chaikman  :  If  there  are  no  other  speakers,  I  will  close  this  discussion, 
as  time  is  getting  on,  and  I  think  it  will  be  well  to  ask  Mr.  Whipple  to  reply 
to  the  discussion  in  writing.  We  can  proceed  at  once,  in  that  case,  to  the 
second  paper  :  "  Some  Notes  on  the  Electrocardiograph."  If  we  begin  at 
once  we  shall  not  have  to  curtail  discussion  on  the  second  paper. 

Mr.  R.  S.  Whipple  (reply  communicated)  :  Professor  Porter  touclied  on 
the  difliculties  to  be  overcome  when  the  skin  thermometer  is  used.  In 
conjunction  with  Professor  Gamgee  a  great  many  experiments  were  made  to 
find  the  best  type  of  mounting  for  the  sensitive  element.  Gamgee  thought 
that  the  mounting  over  the  couple  tended  by  conduction  to  lower  the  tempera- 
ture of  the  skin  at  the  point  of  contact,  so  that  he  aimed  at  reducing  heat 
losses  rather  than  preventing  evaporation  from  the  surface  of  the  skin.  To  do 
this  to  the  maximum  extent,  a  couple  was  mounted  on  the  face  of  a  small  flat, 
exliausted  and  silvered  glass  vesseL  This  should  have  almost  entirely  prevented 
radiation  losses.  It  was  found  to  give  no  more  satisfactory  results  than  the 
cloth  pad.  Tlie  great  difficulty  is  to  obtain  intimate  contact  between  the 
thermometer,  whether  it  is  of  the  resistance  or  thermo-couple  type,  and  the 
skin.  If  a  thin  film  of  grease  is  introduced  between  the  thermometer  and  the 
skin,  the  result  is  better  than  if  only  the  moisture  of  the  skin  is  relied  upon. 
A  great  many  forms  of  mounting  were  tried  with  pads  of  various  areas  and  yet 
no  absolutely  satisfactory  method  was  found  for  keeping  the  axilla  thermometer 
in  contact  with  the  skin.  On  the  other  hand  the  rectum  thermometer  is 
surrounded  by  moisture,  and  hence  its  more  satisfactory  beliaviour.  As  Mr. 
Raphael  pointed  out,  it  is  not  possible  to  use  ice  and  water  as  a  method  of 
keeping  the  cold  junction  at  a  constant  temperature  as  suggested  by  Dr. 
Rankine.      Temperature  differences  are  being  measured,  and    the    difference 


64  Whipple  :  Notes  on  the  Electrocardiograph 

between  body  temperature  and  the  temperature  of  molten  ice  is  far  too  great 
to  be  readily  covered  by  the  sensitive  galvanometer  used  in  these  experiments. 
The  "  standard  man  "  suggested  by  Dr.  Rankine  has  already  been  designed 
and  used  in  the  form  of  a  very  small  electrically  heated  space,  the  temperature 
of  which  is  controlled  by  a  bi-metallic  thermostat.  It  works  well,  but  as  the 
water  bath  is  more  satisfactory  in  practice  I  did  not  mention  it.  I  agree  with 
the  statement  that  an  accuracy  of  one-tenth  of  a  degree  centigrade  is  sufficient 
for  nearly  all  medical  work ;  Professor  Gamgee  undoubtedly  aimed  for  an 
accuracy  of  one  one-hundredth  of  a  degree  centigrade.  With  regard  to  Dr. 
Cumberbatch's  remarks,  I  think  that  it  may  be  possible  to  measure  the  rise  in 
temperature  of  the  surface  of  the  skin  when  a  patient  is  undergoing  high 
frequency  treatment.  There  is  the  risk  that  edy-currents  in  the  thermometer 
may  vitiate  the  records,  and  there  will  undoubtedly  be  other  difficulties,  all  of 
which  can  only  be  determined,  and  perhaps  solved,  experimentally. 


Some  Notes   on  the  Electrocardiograph. 
By  Egbert  S.  Whipple. 

(ABSTRACT.) 

[This  paper  will  be  published  in  extenso  in  the  Joiirnal  of  the  Institution  of 
Electrical  Engineers.'] 

Professor  A.  D.  Waller  was  the  first  physiologist  to  demon- 
strate that  the  electric  potentials  developed  in  the  heart  at  each  con- 
traction were  sufficient  to  deflect  a  sensitive  galvanometer  connected  to 
the  limbs  of  the  human  subject.  Little  progress  in  the  development 
of  this  discovery  was  made  until  Professor  Einthoven,  of  Leyden, 
invented  the  string  galvanometer  in  1901.  This  had  a  powerful  electro- 
magnet and  a  comparatively  short  silvered  quartz  fibre  as  the  moving 
system.  He  used  a  single  stretched  fibre. ^  The  cardiograph  now 
in  use  preserves  these  main  features,  the  "  string  "  being  a  quartz 
or  glass  thread  0'003  mm.  in  diameter.  The  following  apparatus 
is  required  to  obtain  an  electro-cardiagram  :  (1)  The  galvanometer,  to 
receive  the  electric  impulses  of  the  heart ;  (2)  the  camera  to  record  the 
movement  of  the  fibre  in  the  galvanometer  ;  (3)  a  time-marker,  or 
mechanism  for  marking  time  intervals  on  the  photographic  plates ;  (4) 
a  source  of  illumination  to  enable  photographs  to  be  obtained  ;  (5)  the 
electrical  equipment  for  making  the  necessary  standardization  and 
various  other  adjustments ;  and  (6)  the  electrodes  for  making  electrical 
connexion  to  the  patient. 

'  Lancet,  1912,  i,  p.  853  ;  1913,  ii,  p.  380. 
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DISCUSSION. 

The  Chairman  :  Ladies  and  Gentlemen, — We  liave  had  superstations  very 
much  in  our  minds  of  late,  but  I  suppose  it  is  rather  a  revelation  to  many  of 
us  that  we  have  been  carrying  a  micro-station  about  in  our  hearts.  Much 
of  our  time  has  gone,  but  we  have  a  few  minutes  left  for  the  dis- 
cussion, and  I  will  ask  Dr.  Thomas  Lewis  if  he  will  kindly  open  the 
discussion. 

Dr.  Thomas  Lewis,  F.E.S.  :  In  the  first  place  I  should  like  to  con- 
gratulate Mr  Whipple  very  much  upon  his  lucid  demonstration,  for  which  I 
am  sure  we  all  feel  much  indebted  to  him.  I  heartily  endorse  the  remarks 
Professor  Sims  Woodhead  made  as  to  the  co-operation  between  physiologists, 
clinical  investigators  and  those  who  are  engaged  in  the  invention  and  the  pro- 
duction of  scientific  instruments.  Mr.  Whipple  gave  us  in  his  first  demon- 
stration an  example  of  the  effects  of  such  co-operation.  His  second 
demonstration  provides  an  equally  good  illustration.  It  was  my  privilege, 
ten  years  ago,  to  introduce  to  clinical  medicine  in  this  counti*y  the  electro- 
cardiogi-aph.  The  first  instruments  I  used  were  the  Edelmann  instruments. 
After  I  had  been  a  long  while  working  with  these  instruments,  and  wasting 
much  time  with  them,  I  had  the  good  fortune  to  meet  Mr.  Whipple,  and 
during  the  last  eight  years  my  laboratory  at  University  College  Hospital 
Medical  School  has  worked  in  active  co-operation  with  his  firm  ;  I  cannot 
speak  too  strongly  as  to  the  advantage  which  has  come  to  us  through  that 
co-operation  :  it  has  been  a  very  great  advantage.  If  we,  as  clinical  workers, 
wished  for  a  particular  adjustment  which  would  render  our  work  easier  and 
give  us  speed — and  speed  is  of  very  considerable  consequence  to  us  in  our 
hospital  work — we  had  only  to  mention  the  need  of  such  adjustment  to  the 
firm's  representatives,  and  they  quickly  put  that  adjustment  on  for  us,  in  a 
form  efi"ective  to  save  us  much  time  and  a  great  deal  of  labour.  The  apparatus, 
as  Mr.  Whipple  shows  it  this  evening,  is  essentially  a  clinical  installation  :  it 
is  set  up  for  cHnical  purposes,  and  many  of  the  adjustments  on  the  galvano- 
meter and  much  in  the  general  arrangement  of  the  switchboard,  have  come  as 
as  a  direct  result  of  the  co-operation  between  the  two  laboratories.  The 
instrument,  as  it  now  stands,  is  meant  for  speed  in  the  taking  of  accurate 
records,  and  when  I  tell  you  that  three  curves  may  be  taken  of  a  patient's 
heart  in  a  few  minutes,  whereas  in  the  old  days  it  would  take,  perhaps,  half 
an  hour  to  secure  the  same  curves,  you  will  see  at  once  what  an  extraordinary 
gain  of  time  there  has  been  through  such  adjustments  having  been  adopted. 
Now,  if  I  may  do  so,  I  will  show  you  a  few  clinical  records,  the  interpretation 
of  a  few  curves  from  patients,  in  order  to  illustrate  the  value  of  such  an 
apparatus  as  Mr.  Whipple  has  demonstrated  to  you. 

This  first  sHde,  a  reproduction  of  the  actual  curves,  represents  the  normal 
electrocardiogram,  and  is  very  similar  to  those  Mr.  Whipple  has  shown  you. 
I  take  one  cycle  of  the  heart-beat.     You  have,  with  each  single  heart-beat    a 
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complex  series  of  deflections  of  the  string.  These  deflections  may  be  divided 
into  two  sections  or  parts.  The  heart  consists  of  two  parts  :  the  auricular 
portion  and  the  ventricular  portion.  Each  of  those  portions  gives  rise  to  an 
electric  cuiTent  in  the  body,  which  is  registered  by  means  of  this  apparatus. 
The  auricular  portion  of  the  heart  gives  rise  to  this  small  deflection,  which  is 
labelled  "  P."  The  auricle  starts  to  contract  in  the  neighbourhood  of  this 
point,  and  pumps  blood  into  the  ventricle.  The  contraction  of  the  auricle 
ceases  at  approximately  this  point,  and  then  comes  the  contraction  of  the  now 
fully-engorged  ventricle,  and  with  that  contraction  of  the  ventricle  you  get  this 
series  of  larger  deflections.  The  first  point  I  would  make  in  regard  to  the 
machine  and  its  value  for  clinical  purposes,  is,  that  it  gives  a  separate  record 
of  the  auricular  and  of  the  ventricular  movements.  In  normal  hearts,  there 
is  an  orderly"  sequence  between  the  contraction  of  those  two  chambers:  there 
is  the  contraction  of  the  auricle  first,  pumping  its  blood  into  the  ventricle,  then 
contraction  of  the  ventricle,  pumping  its  blood  into  the  arteries  of  the  body. 
You  see  this  orderly  sequence  expressed  in  this  curve.  But  it  is  not  always 
maintained  in  conditions  of  disease  :  frequently  there  is  a  disorder  in  the 
sequence  of  action  of  those  two  chambers. 

Mr.  Whipple  referred  to  the  standardization  of  electrocardiograms,  and  I 
have  put  in  this  second  slide  to  show  you  the  purpose  of  that.  It  is  necessary 
to  standardize  curves,  so  that  we  can  take  a  record  of  the  same  patient  by 
means  of  different  machines,  and  yet  obtain  similar  records.  In  that  way, 
workers  in  different  laboratories  can  compare  their  separate  results  very 
accurately.  Here  is  a  record  taken  of  a  patient  in  Professor  Einthoven's 
laboratory",  and  with  it  is  a  record  from  my  own  laboratory  of  the  same 
patient.  You  see  how  closely  they  correspond  in  their  amplitudes  and  in  their 
general  shapes. 

I  have  said  that  there  is  sometimes  a  lack  of  harmony  between  the  beating 
of  the  two  chambers  of  the  heart.  One  of  the  chief  forms  of  lack  of  harmony 
is  what  is  spoken  of  as  "  heart  block."'  The  ventricle  depends  for  its  impulse 
to  contract  on  the  contraction  of  the  auricle.  It  waits  to  receive  the  impulse 
from  the  auricle,  and  contracts  a  little  later.  In  disease,  that  period  of  delay 
between  the  contraction  of  the  aui-icle  and  ventricle  is  frequently  greater : 
instead  of  the  auricular  contraction  being  immediately  in  front  of  the  ventri- 
cular, it  stands  back  at  double  the  distance,  and  from  time  to  time,  as  you  see 
in  the  present  slide,  there  is  an  auricular  contraction  in  the  absence  of  a 
corresponding  response  from  the  ventricles,  that  is  to  say,  the  ventricle  fails  to 
contract.  This  record  shows  clearly  the  nature  of  a  disturbance  which  leads 
to  irregularity  of  the  heart's  action  and  of  the  pulse.  To  go  a  step  farther,  the 
difficulty  of  conduction  may  be  very  much  greater,  and  may  be  absolute  in 
some  cases.  There  are  patients  in  whom  the  auricles  and  ventricles  beat  at 
separate  rates,  the  auricle  beating  much  faster  than  the  ventricle.  I  show  you 
a  record  of  this  kind.  The  sharp  deflections  are  the  contractions  of  the 
ventricle,  the  smaller  deflections  are  the  independent  contractions  of  the 
auricle.       It  is  a  very  perfect  demonstration  of    what  is  spoken  of    as  dis- 
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association  between  tlie  two  chambers,  a  very  important  demonstration 
because  it  throws  very  considerable  light  on  the  pathology  of  a  serious 
disease. 

I  will  show  you  another  method  in  which  this  machine  is  used.  In 
attempting  to  analyse  irregularities  of  the  heart's  action  in  the  human  subject, 
it  is  frequently  necessary  to  attemi^t  to  create  in  animals  precisely  similar 
disturbances  :  then  one  is  oftentimes  able  to  understand  the  meaning  of  the 
humq,n  irregularity.  These  two  curves  I  show  you  for  comparison,  because 
the  one  is  a  record  from  a  patient  whose  ventricle  is  beating  irregularly,  and 
the  other  is  a  record  from  an  animal  in  which  there  is  a  precisely  similar 
disturbance  of  the  heart's  action  produced  experimentally.  By  taking  records 
in  that  way  from  the  human  subject  and  by  taking  animals  and  creating  in 
thera  similar  disturbances  by  artificial  interferences,  one  is  very  often  able  to 
elucidate  the  irregularity  as  met  with  in  the  human  subject.  This  galvano- 
meter of  Einthoven's  is  an  apparatus  particularly  suited  to  that  purpose. 

Here  is  another  condition,  a  rather  rare  one,  which  you  find  in  the  human 
subject.  Note  the  sharp  deflections  marked  "  E."  The  conti'actions  of  the 
ventricle  in  this  subject  were  occurring  at  the  normal  rate  of  75  per  minute, 
and  here  are  the  corresponding  pulse  beats  recorded.  You  see  that  each  beat 
of  the  ventricle  corresponds  with  a  beat  in  the  pulse.  That  is  a  patient  who, 
on  examination  with  the  stethoscope  or  by  any  other  means,  revealed  nothing 
but  this  normal  beating  of  the  ventricle  :  one  could  not,  by  this  means,  find 
any  trace  of  disturbance.  But  the  electrical  curve  shows  it  is  anything  but  a 
normal  heart.  Instead  of  there  being  in  front  of  each  ventricular  beat  a 
single  beat  of  the  auricle,  there  are  three,  and  here  there  is  a  fourth,  so  that 
the  auricle  is  beating  at  four  times  the  rate  of  the  ventricle,  not  at  75,  but  at 
300  per  minute.  The  detection  of  an  auricular  rate  of  that  type  is  of  very 
great  importance,  for  this  reason,  that  at  any  moment  the  responses  of  the 
ventricle  may  double  or  quadruple  their  rate.  In  other  words,  it  is  an 
unstable-  condition  :  instead  of  the  ventricle  responding  in  this  way,  it  will 
from  time  to  time  respond  to  each  second  auricular  beat,  or  even  to  each,  so 
that  the  rate  of  the  ventricular  beat  may  spring  to  150  or  even  to  300  per 
minute ;  the  last  will  create  a  considerable  disturbance  and  an  attack  of  un- 
consciousness will  supervene.  The  galvanometer,  in  a  case  of  this  kind, 
gives  us,  practically  speaking,  the  only  means  of  determining  witb  any  degree 
of  confidence  the  auricular  rate,  or  the  presence  of  this  curious  mechanism. 

Lastly,  I  put  on  the  screen  a  few  records  of  heart  sounds,  obtained  with 
this  same  machine.  Connecting  the  string  galvanometer  with  a  microphonic 
system,  you  can  obtain  a  record  of  heart  sounds.  In  the  first  curve  you  see 
the  first  and  second  sounds,  due  in  the  main  to  closure  of  the  heart  valves. 
The  third  curve  is  one  taken  of  an  abnormal  sound  in  the  chest,  a  musical 
murmur  due  to  rupture  of  one  of  the  cardiac  valves.  And  you  will  notice 
how  rapid  and  how  regular  the  oscillations  of  the  string  are  when  the  musical 
murmur  occurs.  You  will  see  a  similar  heart-sound  curve  in  this  bottom 
record  :    again  the  musical  murmur  is  displaying  itself   by  the  regularity  of 
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the  oscillations ;  the  curve  is  taken  vrith  a  simultaneous  electrocardiographic 
curve,  so  that  you  may  place  the  murmur  accurately  relative  to  the  systole 
and  the  diastole. 

I  have  introduced  those  sound  records  chiefly  for  this  purpose.  The 
microphone  which  has  been  available,  so  far,  in  taking  these  heart  sound 
records  is  not  entirely  satisfactory.  It  will  produce  the  records  which  are 
shown  here,  but  we  are  badly  in  need  of  a  microphonic  system  which  will 
do  more  for  us  :  we  want  one  with  a  higher  natural  frequency,  one  which 
will  respond  to  oscillations  of  300,  400  or  500  per  second.  If  we  could  obtain 
such  a  microphonic  system  and  work  it  in  conjunction  with  a  galvanometer 
we  should  be  able  to  record  many  sounds,  such  as  murmurs  of  the  heart, 
which  we  cannot  at  present  record,  and  that  is  because  the  natural  frequency 
of  our  instruments  is  insufficient,  because  in  consequence  of  the  rate  of  oscilla- 
tion of  the  sound  waves  they  are  damped  out  by  our  present  apparatus.  It 
occurred  to  me  this  might  be  a  good  o])portunity  of  expressing  these  difficulties, 
because  possibly  some  member  of  the  two  Societies  present  to-night  may  be 
able  to  help  us. 

Dr.  Alexander  Moeisox  :  I  rise  to  express  the  gratification  we  all  must 
feel  at  the  demonstration  which  has  been  given  to  us  by  Dr.  Thomas  Lewis  on 
a  subject  on  which  he  is  par  excellence  in  this  country,  and,  I  think  I  may  say, 
in  more  than  this  country,  the  acknowledged  master.  He  knows  me  as,  to 
a  certain  extent,  a  conservative  in  these  matters,  and  if  our  expressed  views 
do  not  always  coincide,  I  hope  we  feel  alike  towards  each  other,  for  I  have  a 
high  admiration  of  his  work.  I  endorse  what  he  said  in  his  concluding 
sentences  as  to  the  desirability  of  an  invention  by  electrical  experts  which  will 
enable  us  to  detect,  better  than  we  can  at  present,  the  sounds  which  so  often 
elude  our  ears.  We  must  not  forget  we  have  in  our  heads  rather  sensitive 
organs  for  registering  sounds,  and  that  organ,  unless  dulled  by  disuse  or  disease, 
is  still  capable  of  recording  very  important  events  and  coming  to  important 
and  valid  conclusions  with  regard  to  the  condition  of  the  heart  being  dealt 
with  without  cardiographic  aid.  There  is  no  question,  however,  that  there 
are  conditions  of  heart  which  escape  us,  and  which  electrical  methods  have 
undoubtedly  revealed  and  may  still  further  elucidate  in  the  future.  In  the 
condition  about  which  Dr.  Lewis  last  spoke,  in  which  the  audibility  of  sounds 
would  be  an  advantage — namely,  a  rhythmical  contraction  or  flutter  of  the 
auricle,  the  sounds  are  too  fine  to  be  heard  as  a  rule,  and  indeed  are  very  rarely 
heard,  although  I  have  heard  them,  and  believe  I  was  the  first  to  publish 
an  account  of  such  a  case  under  the  designation  of  "Jugular  Embryocardia." 
With  the  help  of  experts,  if  some  method  of  increased  electrical  auscultation 
could  be  introduced,  as  Dr.  Lewis  suggested,  we  should  make  an  advance 
in  the  detection  of  the  audible  phenomena  of  some  of  these  auricular 
conditions  which  at  present  usually  escape  us. 

Dr.  Sidney  Russ  :  If  the  Cambridge  Scientific  Instrument  Company 
cannot  claim  to  have  invented  this  instrument,  they  can  at  least   claim   to 
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have  popularized  it.  On  first  acquaintance  it  appears  rather  complicated,  but 
in  this  case  I  think  it  is  only  complicated  so  that  it  can  be  much  simpler  for 
people's  hands,  and  it  does  perform  in  the  most  wonderful  manner.  There  are 
one  or  two  questions  I  would  like  to  put.  I  do  not  know  whether  they  are 
more  appropriately  addressed  to  Mr.  "Whipple  or  to  Dr.  Lewis.  Looking  at 
some  of  the  tracings  obtained  by  means  of  the  electrocardiograph,  one  notices, 
very  often,  a  series  of  vibrations.  They  appear  to  have  different  periodicities, 
and  sometimes  give  much  trouble.  Are  these  periodicities  due  entirely  to 
mechanical  vibration,  or  is  there  a  physiological  basis  for  them  ?  Secondly, 
in  the  apparently  quiescent  part  of  the  curve  you  occasionally  notice  that  the 
curve  rises,  and  sometimes  it  will  fall  back  to  its  previous  level.  It  seems 
unlikely  that  it  is  an  effect  due  to  incorrect  compensation.  It  is  a  very 
small  thing,  and  the  present  sensitiveness  of  the  instrument  would,  perhaps, 
not  allow  interpretations  to  be  made  from  it.  Looking  at  the  facts  v/hich 
have  been  stated,  it  is  a  question  whether  it  would  be  advisable  to  cut 
down  the  skin  resistance.  In  the  paper,  various  estimates  of  the  skin  resist- 
ance are  given  from  hand  to  hand,  and  there  is  a  rather  wide  margin  allowed 
for  it.  I  have  no  doubt  that  Mr.  Whipple  knows  the  experiments  by  Professor 
Gee  on  the  resistance  of  the  human  body,  and  how  it  can  be  considerably 
lessened  by  preparation  of  the  surface  of  the  skin.  Does  he  think  any  purpose 
would  be  served  by  elaborating  on  those  lines  ? 

Dr.  G.  E.  S.  Ward  :  It  may  interest  some  of  the  members  to  hear  some 
views  from  a  clinical  and  practical  standpoint.     I  cannot  praise  too  highly 
the  apparatus  which  has  been  described  by  Mr.  Whipple  this  evening.     I  think 
I  was  present  at  University  College  Hospital  when  this  type  of  apparatus  was 
first  installed,  and  I  took  a  great  deal  of  trouble  to  see  that  at  the  hospital  to 
which  I  am  attached  we  secured  the  same  kind  of  apparatus.     It  is  extremely 
easy  to  work  :  in  fact,  the  various  parts  are  so  carefully  put  together  that  one 
might  almost  say  they  are  fool-proof.     At  the  hospital  where  I  work,  every 
ward  is  wired  to  the  apparatus,  so  that  it  is  possible  to  take  tracings  of  any 
of  the  patients  in  the  hospital  without  moving  them  from  their  beds.     Yet  for 
several   years  we  have  never  had   any  radical  defect   in  the  machine   itself. 
When  we  have  been  hung  up,  it  has  been  for  some  trifle  connected  with  the 
wiring.     With  regard  to  the  galvanometer  and  the  rotatory  time-marker  and 
camera,  I  cannot  praise  them  too  highly.     Ours  have  never  caused  any  incon- 
venience.    With  regard  to  the  other  parts  of  the  apparatus,  there  are  one  or 
two  little  points  about  which  I  would  like  to  ask  questions.    First,  with  regard 
to  the  control  board  compensating  wire  and  sliding  adjustment,  when  one 
realizes  the  consummate  care  wliich  has  been  taken  in  regard  to  other  parts  of 
the  machine,  one  cannot  help  feeling  that  if  there  were  some  means  adopted 
of  covering  in  that  portion  of  the  control-board,  small  difficulties,  such  as  may 
be  caused  by  microscopic  pieces  of  dirt,  would  not  occur.     With  regard  to  the 
electrodes,  one  sees  the  type  of  electrodes  used  here,  but  there  are  certain  types 
of  patient  who  cannot  sit  in  a  chair :  they  may  be  very  ill,  and  must  have  the 
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tracings  taken  from  the  bed,  and  often  it  is  difficult  to  get  the  electrode  to 
their  limbs.  If  something  could  be  bound  round  the  hmb,  it  %YOuld  be  more 
comfortable,  and  a  more  perfect  record  might  be  obtained.  For  some  years 
the  hospital  to  which  I  am  attached,  has  used  a  different  type  of  electrode. 
It  is  a  piece  of  matting  of  copper  filings  and  string :  it  is  flexible,  and  it  is  sewn 
into  a  flannel  jacket  long  enough  to  encircle  the  limb.  It  is  kept  in  position 
by  tapes,  and  is  attached  by  a  screw  adjustment  to  the  wire  of  the  machine. 
It  is  kept  soaked  in  saline  solution,  and  rubber  sheeting  is  wrapped  round  it, 
so  that  it  keeps  moist.  We  find  by  experience  we  can  get  very  good  tracings 
with  that,  better  than  with  those  shown  at  this  meeting.  Finally,  there  is 
one  point  of  which  Mr.  Whipple  makes  a  note,  namely,  with  regard  to  the 
Hght.  It  is  most  important  to  have  as  steady  a  light  as  possible,  and  I  think 
the  light  provided  on  the  apparatus  is  as  steady  as  an  arc  lamp  can  be. 
This  week  I  asked  Dr.  Sidney  Euss  if  a  "  point-o'lite  "  would  be  possible  to 
work  with.  We  have  not  tried  it,  but  we  feel  inclined  to  do  so,  because  it  is 
steady.  Dr.  Lewis  has  so  ably  demonstrated  the  clinical  value  of  the 
electrocardiograph,  that  there  is  nothing  for  me  to  add,  and  I  thank  Mr. 
Whipple  and  Dr.  Lewis  for  their  addresses. 

Dr.  Alexander  Moeison  :  Is  there  a  possibility  of  the  time-marker  being 
made  absolutely  automatic?  With  the  instrument  I  use,  one  by  the  Cam- 
bridge Scientific  Instrument  Company,  one  has  to  revolve  the  rotor  to  catch 
the  time  of  the  tuning-fork.  The  Hght  I  use  is  the  one  used  here,  and  I  find 
it  is  not  as  satisfactory  as  it  might  be  always,  though  one  takes  the  trouble  to 
get  the  electrodes  into  a  proper  position.  If  the  automaticity  of  the  rotor 
could  be  secured,  and  a  better  illumination,  the  instrument  would  be  perfect. 

Mr.  P.  M.  Baker:  The  use  of  the  "point-o'lite"  lamp  has  been  men- 
tioned. The  lamp  has  many  advantages,  and  is  free  from  some  of  the 
disadvantages  of  the  arc,  but  in  some  work,  comparable  with  that  described 
in  the  paper,  namely,  on  optical  indicators  for  aero  engines,  we  found  con- 
siderable difiiculty  in  obtaining  reasonably  good  photographs  with  this  lamp. 
Possibly  this  may  be  due  to  the  actinic  value  of  the  light,  but  that  is  a  point 
on  which  I  have  had  no  opportunity  of  satisfying  myself. 

Professor  PORTER  :  I  would  like  to  add  a  point  on  the  historical  summary 
at  the  beginning  of  the  paper.  It  does  not  seem  to  be  generally  known  that  an 
instrument  for  indicating  currents  by  means  of  the  movement  of  a  metal  strip 
between  poles  was  devised  by  Gumming  in  1827.  And  a  similar  instrument, 
that  is  to  say,  one  depending  on  the  same  principle,  was  devised  by  Highton, 
known  as  the  gold-leaf  telegraph,  in  1846  :  it  was  shown  at  one  of  the  Inter- 
national Exhibitions,  at  South  Kensington.  Those  two  instruments  preceded 
Einthoven's  by  many  years.  In  stating  this,  I  do  not  mean  to  detract  from 
the  great  advances  which  were  made  by  Einthoven  in  designing  his  instru- 
ments. There  is  considerable  difference  in  detail  between  the  earlier  forms 
and  the  latter,  but,  in  the  matter  of  priority,  it  is  worth  remembering  the 
pioneers  in  devices  of  this  kind. 
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The  Chairman  :  I  propose  a  very  hearty  vote  of  thanks  to  Mr.  Whipple 
for  the  two  papers  he  has  given  us.  The  papers  themselves  have  been 
intensely  interesting  to  every  one  here,  and  the  discussions  have  been  no  less 
interesting. 

Mr.  Whipple  :  I  should  add  that  the  apparatus  has  been  lent  by  Dr. 
French,  and  it  is  entirely  owing  to  his  kindness  that  it  is  exhibited  here  to- 
day. And  I  forgot  to  mention  that  the  lantern  slide  was  taken  by  Professor 
Coker.  Dr.  Lewis  is  kind  enough  to  say  nice  things  about  us,  but  I  assure 
you  the  debt  is  the  other  way,  absolutely :  he  has  helped  us  all  along  the  line. 

Mr.  Whipple  (reply  communicated) :  I  agree  with  Dr.  Lewis  that  the 
microphone  at  present  used  for  the  measurement  of  heart  sounds  is  unsatis- 
factory. There  is  undoubtedly  an  interesting  and  useful  field  of  research  open 
to  the  experimenter  who  obtains  a  satisfactory  microphone  for  this  purpose. 
The  movements  in  the  electrocardiogram  to  which  Dr.  Euss  refers  are  not 
improbably  due  to  muscular  tremors.  It  has  been  found  advisable  to  pack  the 
electrodes  into  which  the  hands  are  placed  with  cotton  wool  soaked  in  the  salt 
solution.  The  wool  steadies  and  supports  the  hands  and  gi'eatly  reduces  the 
muscular  contractions,  f  he  string  galvanometer  is  undoubtedly  sensitive  to 
mechanical  vibration,  but  as  a  rule  the  vibrations  met  with  in  an  ordinary 
pathological  laboratory  or  hospital  are  not  sufficient  to  affect  the  records 
seriously.  No  real  advantage  would  be  gained  by  cutting  down  the  skin 
resistance — as  a  whole  better  results  are  given  when  the  skin  resistance  is 
high,  as  the  vibration  in  resistance  with  slight  variation  in  the  depth  of 
immersion  of  the  hands  in  the  electrodes  is  then  almost  negligible.  I  am 
grateful  to  Dr.  Euss  for  his  I'eference  to  Professor  Gee's  work  on  the  resistance 
of  the  human  body.  I  agree  with  Dr.  Ward  as  to  the  advisability  of  enclosing 
the  moving  parts  of  the  control  board  to  protect  them  from  dirt.  In  all  the 
modern  instruments  this  course  is  adopted.  It  is  impossible  to  use  the 
electrodes  exhibited  at  the  bedside  of  a  patient,  and  electrodes  of  various  types 
with  varying  degrees  of  success  have  been  used  for  this  purpose.  The  electrode 
designed  and  shown  by  Dr.  Ward  should  be  of  considerable  service.  It  has 
not  been  found  possible  to  make  the  rotary  time-marker  start  automatically, 
although  as  a  rule  they  start  well.  Dr.  Euss  will  find  that  with  a  little 
practice  it  will  be  possible  to  start  the  rotor  at  the  second,  if  not  the  first 
attempt.  I  have  known  a  rotor  run  continuously  without  any  attention  for 
thirty  hours.  I  am  interested  to  learn  from  Professor  Porter  of  the  instru- 
ments designed  by  Gumming  and  Paton.  The  references  are  of  interest 
owing  to  the  controversy  there  has  been  as  to  the  priority  of  invention  of 
the  string  galvanometer.  I  do  not  know  if  the  capillary  electrometer  has  been 
used  as  suggested  by  Mr.  Trotter  for  recording  heart  murmur.  The  use  of  the 
instrument  had  been  revived  considerably  by  the  late  Dr.  Keith  Lucas. 
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Stereoscopic  Radiography  in  the  Treatment  of  Fractures 

of  the  Femur/ 

By  James  Metcalfe,  M.D. 

I  DESIRE  to  bring  before  you  the  great  importance  of  frequent 
stereoscopic  radiographic  examinations  in  fractures  of  the  femur.  In 
fact,  I  consider  these  examinations  so  influence  the  procedure  adopted 
that  they  almost  become  an  integral  part  of  the  treatment.  The 
methods  I  am  about  to  describe  were  only  adopted  at  a  late  stage  of 
the  war.  Any  one  who  saw  the  results  of  the  treatment  of  these 
fractures  in  the  earlier  stages  of  the  war  and  compares  them  with 
the  results  of  more  recent  date  will  bear  witness  to  the  enormous 
improvement  during  the  latter  period.  The  limbs  have  in  most 
cases  shown  very  little  shortening  ;  the  knee  has  not  been  stiff  and 
walking  has  been  quite  easy.  As  the  prints  show,  the  bones  were 
usually  very  comminuted  and  often  septic.  The  economic  result  too, 
has  been  a  great  saving  of  expense  to  the  country. 

I  do  not  wish  to  enter  in  detail  on  the  actual  surgical  methods 
used  in  treating  these  fractures.  The  whole  scheme  has  been  largely 
a  process  of  evolution,  and  the  honour  of  initiating  and  carrying  it 
out  belongs  to  Major  Maurice  G.  Pearson,  of  the  South  African 
Medical  Corps,  whom  I  had  hoped  might  have  been  present  to- 
night. Major  Pearson  developed  his  methods  in  France,  and  the 
results  were  of  such  an  eminently  satisfactory  character  that  the  War 
Office  brought  him  and  some  members  of  his  staff  to  England  and 
gave  them  a  considerable  number  of  beds  specifically  for  fractures  of 

'  At  a  meeting  of  the  Section,  held  April  25,  1919. 
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the  femur  at  the  Edmonton  Special  Military  Surgical  Hospital.  I 
should  rather  say  that  bed  space  was  given  to  Major  Pearson  and  his 
staff  as  they  brought  their  own  beds  from  France.  When  the  scheme 
was  fully  developed  there  were  300  of  them.  The  beds  have  an  ordinary 
tubular  frame,  but  instead  of  spring  mattresses,  have  tight  canvas 
slings,  16  in.  wide,  fastened  by  straps  and  buckles  on  one  side  and  by 
metal  hooks  or  a  quick  release  contrivance  to  the  other.  The  mattresses 
lie  on  the  slings  in  several  sections,  and  one  section  lies  below  the 
fracture  or  wound.  This  can  be  easily  removed  for  dressing  the  wound 
or  for  radiographic  examination. 

The  fracture  is  treated  by  a  Thomas's  splint  and  extension,  and 
with  the  use  of  callipers  when  necessary,  inserted  into  the  femur 
just  above  the  knee.  The  leg  is  bare  below  the  knee,  and 
massage,  electricity,  &c.,  can  be  effectively  used  without  moving  the 
limb. 

One  great  point  in  the  method  is  that  there  is  no  after  stiffness  of 
the  knee-joint.  The  leg  is  measured  periodically,  and  the  amount  of 
extension  required  carefully  regulated. 

The  radiographic  examinations  are  made  with  a  portable  apparatus 
worked  from  a  set  of  48- volt  accumulators.  The  patient  is  undisturbed, 
and  the  examinations  are  all  made  from  below  the  bed.  Lateral  exami- 
nations are  impracticable  from  the  position  of  the  parts,  the  splints,  and 
the  proximity  of  the  bedding.  Stereoscopic  pictures  are  made  about 
every  ten  days  or  a  fortnight.  Wellington  and  Ward  6  by  12  plates 
are  used.  The  tube  used  has  been  a  Macalaster-Wiggin  7  in.  tungsten 
target  tube.  This  is  placed  in  a  covered  holder,  which  is  approximated 
to  the  position  and  centred  under  the  wound  from  which  the  portion  of 
mattress  has  been  removed.  I  had  a  special  casette  made  for  0  by  12 
plates,  but  as  a  matter  of  convenience  it  is  found  better  to  simply  place 
the  plate  over  the  centre  of  the  part  to  be  radiographed  and  mark  its 
corners  on  the  skin  or  clothing  with  a  blue  pencil.  The  first  ex- 
posure is  made  with  the  tube  displaced  3  cm.  to  the  patient's  right : 
another  plate  is  substituted  and  the  tube  displaced  for  a  similar  distance 
to  the  left.  The  tube  has  a  spark  gap  equivalent  of  5  in.  to  6  in. ; 
2  ma.  to  3  ma.  of  current  are  passed  through  it ;  the  exposure  is 
about  thirty-five  seconds,  and  the  distance  of  the  anticathode  from 
the  plate  is  about  40  cm.  The  plates  have  to  be  placed  at  various 
angles,  and  the  tube  holder  has  of  course  to  be  centred  for  the  neces- 
sary position.  Major  Phillips,  of  the  Government  X-ray  laboratory, 
designed  a  special  holder  with  a  centring  device.       We  found,  how- 
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ever,  the  centring  mechanism  inconvenient,  and  our  own  adjustment 
accurate,  more  readily  adapted,  and  for  all  practical  purposes  just  as 
efficient. 

After  the  plates  are  developed  and  dried  they  are  reduced  in  a  dark 
room  by  a  photographic  reducer  directly  on  to  half-inch  plate  size 
Ilford  glossy  bromide  papers.  An  arc  lamp  is  used  to  illuminate  the 
negative,  as  it  allows  the  print  to  be  made  much  more  quickly  than 
when  electric  lamps  are  used.  The  time  of  exposure  is  a  little  over  a 
minute.  The  prints  after  development  are  examined  at  leisure  with  a 
hand  stereoscope  by  the  surgeon  in  charge  and  then  attached  to  the 
case  boards. 

The  necessary  rectifications  are  made  in  the  limb  to  improve  the 
position  steadily.  Increased  or  diminished  extension,  weights  and 
pressure  pads  or  other  devices  are  used.  Massage  or  electricity  is  also 
utilized  when  required. 

It  has  been  found  that  the  frequent  stereoscopic  examination  in 
this  way  has  led  to  an  enormous  improvement  in  the  results  obtained. 
The  fragments  are  kept  in  much  better  apposition :  shortening  is 
infrequent,  and  the  resulting  limb  is  of  an  infinitely  more  useful 
character.  I  think  that  the  examination  of  reduced  stereoscopic 
prints  in  a  hand  stereoscope  shows  the  appearance  and  contour  of 
the  bone  much  better  than  is  seen  on  the  large  plates  in  a  Wheat- 
stone  or  similar  stereoscopic  device.  And  of  course  the  small  prints  are 
very  convenient  and  readily  kept  in  series. 

(Some  hundreds  of  reduced  stereoscopic  prints  were  shown  for 
examination  by  hand  stereoscopes,  and  many  were  demonstrated  by  the 
epidiascope.) 

Some  of  the  prints  go  through  a  series  of  nine  to  twelve  exami- 
nations, and  show  the  gradual  evolution  and  progress  of  the  fracture 
from  the  earliest  date  at  which  the  case  was  received  at  hospital 
up  to  that  when  firm  uniofi  took  place,  resulting  in  a  useful  limb. 

DISCUSSION. 

The  President  :  If  we  enter  upon  a  discussion  of  fractured  femurs  from 
the  surgical  point  of  view  we  shall  not  finish  to-night,  so  we  had  better  limit 
our  remarks  to  the  radiographical  point  of  view,  pure  and  simple. 

Dr.  Florence  Stoney  :  Are  the  results  which  we  have  been  shown  those 
of  picked  specimens,  or  do  they  represent  the  average  which  Dr.  Metcalfe  gets 
in  hospital  ?     I  ask  this  because  they  seem  to  me  to  be  remarkably  good 
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results.  I  would  point  out  the  importance  of  taking  a  lateral  view  in  these 
fracture  cases.  Many  cases  look  very  nice  from  the  front  view,  but  on  taking 
a  lateral  view  you  find  one  or  other  fragment  (generally  the  lower)  behind  the 
other,  and  very  much  out  of  place,  which  does  not  show  so  accurately  on 
the  stereoscopic  view,  though  it  could  be  ascertained  by  taking  localizing 
measurements. 

Dr.  HernamaN-Johnson  :  From  the  purely  radiographic  point  of  view, 
I  appreciate  the  remarks  made  by  Dr.  Stoney  in  regard  to  the  importance  of 
the  lateral  view.  x\nd  unless  there  be  something  peculiar  about  the  treatment 
which  is  adopted  at  Edmonton  as  regards  splinting,  there  should  not  be  any 
difficulty  about  getting  a  lateral  view  in  a  bad  case.  In  1914,  when  I  first 
went  to  Aldershot,  the  portable  apparatus  there  took  seven  minutes  at  least 
to  skiagraph  a  thigh.  Nevertheless,  we  got  fractured  femurs  in  early  days, 
a,nd  always  took  a  lateral  view  with  the  patient  in  bed  as  well  as  an  antero- 
posterior one.  As  Miss  Stoney  says,  the  bones  often  appeared  to  be  in  good 
position  from  the  front,  but  when  seen  laterally  much  overlapping  and  distor- 
tion became  evident.  I  agree  with  her  that  the  stereoscopic  view  cannot 
wholly  take  the  place  of  the  lateral  in  these  cases,  and  the  lateral  should 
be  always  taken  when  possible,  so  that  the  results  can  be  seen  from  both 
aspects. 

The  President  :  Most  of  us  know  the  difficulties  there  are  in  bedside 
radiography,  and  I  think  Dr.  Metcalfe  has  overcome  those  difficulties 
extremely  well. 

Dr.  Metcalfe  (in  reply) :  I  quite  agree  with  the  remarks  of  Dr.  Stoney 
and  Dr.  Hernaman-Johnson.  I  think  that  very  often  the  lateral  view  does 
show  some  deformity  which  the  stereoscopic  picture  does  not  show,  but  you 
may  take  it  from  me  that  the  condition  of  most  of  these  men  was  so  serious 
that  it  was  impossible  to  get  the  lateral  view  with  the  splints  on  ;  there  were 
so  many  appliances  used.  But  when,  later  in  the  case,  we  could  get  the 
lateral  view,  w^e  did  so.  When  men  are  in  the  precarious  stage  they  should 
be  disturbed  as  little  as  possible.  We  were  able  to  get  stereoscopic  views, 
and,  judging  by  results — and,  after  all,  the  results  are  the  test — they  were 
better  than  by  any  other  method.  The  great  point  is  that  frequent  examina- 
tions should  be  made.  I  think  this  method  will  come  to  be  the  common  one 
in  civil  practice  and  in  civil  hospitals,  where,  probably,  conditions  like 
fractured  femurs  will  be  all  aggregated  in  one  large  ward,  and  the  apparatus 
will  be  there  available  for  frequent  examinations. 
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DISCUSSION     ON     THE     RADIOGRAPHY     OF 
GALL-STONES/ 

Dr.  Robert  Knox. 

The  value  of  a  correct  diagnosis  of  the  presence  of  gall-stones  in 
the  gall-bladder  or  bile  ducts  is  very  great.  The  differential  diagnosis 
between  symptoms  caused  by  gall-stones  and  conditions  which  give 
rise  to  similar  symptoms  is  very  difficult.  In  the  consideration  of 
lesions  on  the  right  side  of  the  abdomen  we  have  to  remember  that 
there  are  so  many  structures  situated  in  the  same  region  which  may 
give  rise  to  perplexing  symptoms,  that  any  method  of  examination  which 
is  likely  to  aid  in  the  differential  diagnosis  is  worth  any  trouble  its 
execution  may  entail.  The  X-ray  examination  of  the  liver  and 
structures  in  its  vicinity  is  extremely  useful,  and,  if  the  percentage 
of  accurate  diagnoses  can  be  increased,  the  value  of  the  method  will, 
of  course,  rise  proportionately  to  this  increased  percentage  of  accuracy. 
It  is,  therefore,  essential  that  all  steps  should  be  taken  to  ensure 
the  proper  carrying  out  of  the  technique.  It  is  also  imperative  that 
the  radiologist  should  be  conversant  with  the  anatomy  of  the  region, 
and  that  he  should  have  a  sound  working  knowledge  of  clinical 
medicine.  With  these  should  be  coupled  a  familiarity  with  the 
radiogram  and  its  interpretation.  A  review  of  the  literature  of  the 
radiography  of  the  liver,  gall-bladder  and  bile  ducts,  is  instructive  : 
it  reveals  a  gradual  conversion  of  radiologists  from  an  attitude 
of  almost  sceptical  indifference  to  one  of  overweening  confidence 
in  the  belief  that  gall-stones  may  be  diagnosed  in  a  very  large 
percentage  of  the  cases  examined.  This  percentage  rises  as  high 
as  between  80  and  90  with  a  number  of  workers,  and  falls  as 
low  as  5  to  10  with  others.  A  diversity  so  great  requires 
careful  consideration  before  a  decision  can  be  arrived  at  regarding 
the  value  of  radiography  in  the  diagnosis  of  the  presence  of  gall- 
stones. It  is  obvious  that  there  must  be  an  explanation  of  this 
great  difference  of  opinion.  It  may  be  largely  explained  in  a 
difference  in  the  technique  employed  by  various  workers,  and  the 
importance  they  attach  to  the  exhibition  of  doubtful  shadows.      The 

»  At  a  meeting  of  the  Section,  held  April  25,  1919. 
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technique  is  readily  standardized,  so  this  should  offer  no  serious 
obstacle  to  an  understanding  of  the  value  in  the  future.  Critical 
workers  refuse  to  admit  a  doubtful  shadow  as  having  any  value  in 
diagnosis.  This  is  too  strong  a  position  to  assume,  since  the  value  of 
a  doubtful  shadow  is  very  difficult  to  estimate.  It  should  not  be  taken 
as  an  indication  for  operation  when  clinical  signs  and  symptoms  do  not 
support  the  suggested  diagnosis.  A  negative  radiographic  report  is  of 
no  value,  because  it  is  not  possible  to  demonstrate  all  cases  of  gall- 
stones, and  we  have  the  authoritative  statement  of  C.  H.  Mayo,  who 
says  that  "  to  depend  upon  radiographic  evidence  as  now  developed 
alone  would  be  to  step  back  twelve  years  in  the  advance  of  gall-bladder 
and  bile-duct  surgery."  A  careful  study  of  the  doubtful  shadow  is  of 
value,  if  for  no  other  reason  than  that  it  encourages  research  and 
stimulates  the  observer  to  obtain  better  results,  in  order  that  a  more 
positive  opinion  may  be  expressed.  The  observation  and  recording  of 
all  doubtful  shadows  must  be  of  value  when  operative  measures  are 
afterwards  employed,  because  then  the  findings  of  radiography  may  be 
compared  with  those  conditions  which  are  found  at  the  operation.  In 
this  way  valuable  aids  to  diagnosis  may  be  acquired.  Until  quite 
recently,  in  company  with  the  majority  of  workers,  I  was  sceptical 
with  regard  to  the  value  of  radiography  in  the  diagnosis  of  gall-stones. 
During  many  years  of  observation  I  had  met  with  only  a  few  cases 
which  could  be  positively  diagnosed  as  gall-stones.  The  recorded 
observations  of  workers  in  various  parts  of  the  world — notably 
Thurstan  Holland,  in  England  ;  Ledoux-Lebard,  in  France  ;  Carman 
and  Miller,  Lennard  and  George,  and  Case,  in  America ;  and  Macleod, 
of  Shanghai — induced  me  to  make  a  careful  study  of  the  literature  of 
the  subject,  the  technique  employed,  and  a  critical  examination  of  the 
published  radiograms.  This  led  to  experimental  work  with  calculi, 
comparisons  of  density  of  tissues,  absorption  of  radiations,  and  parti- 
cularly to  an  inquiry  into  the  photographic  processes  employed. 

The  investigations  were  carried  out  under  the  following  heads  :  (1) 
Anatomical  considerations  ;  (2)  pathology  of  gall-stones — classification; 
(3)  experimental  investigation  on  absorption  coefficients  of  gall-stones 
and  surrounding  tissues  ;  (4)  radiographic  appearance  of  gall-stones  ; 
(5)  technique  of  the  examination ;  (6)  situations  in  which  gall-stones 
may  be  found  ;  (7)  differential  diagnosis ;  (8)  the  pathological  gall- 
bladder ;   (9)  record  of  cases. 

I  do  not  propose  to  burden  you  with  the  results  of  all  these  investi- 
gations, but  I  wish  to  show  you  a  number  of  explanatory  slides. 
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The  first  slide,  and  the  three  which  follow,  are  taken  from 
"  Cunningham's  Anatomy."  They  demonstrate  the  position  of  the 
gall-bladder  and  its  anatomical  relationships.  The  portion  of  the 
gall-bladder  which  is  in  relation  to  the  anterior  abdominal  wall  is 
situated  at  the  level  of  the  ninth  costal  cartilage.  Note  how  little 
of  the  gall-bladder  is  visible  from  the  front. 

Here  is  a  photograph  of  the  liver  viewed  from  the  front,  showing 
the  portion  of  gall-bladder  which  comes  below  the  inferior  border  of  the 
liver  in  the  normal  subject.  The  next  slide  shows  the  liver  viewed 
from  behind,  and  here  we  have  a  fairly  good  picture  of  the  gall-bladder, 
its  position,  and  its  relation  to  the  common  bile  duct.  You  will  note 
the  depth  to  which  the  gall-bladder  goes  beneath  the  liver. 

The  next  picture  shows  the  structures  between  the  layers  of  the 
lesser  omentum  :  it  shows  the  gall-bladder,  hepatic  ducts,  the  common 
duct,  and  the  cystic  duct,  down  to  the  duodenum.  In  it  are  seen  the 
relations  of  the  gall-bladder  and  ducts  to  the  surrounding  structures. 
It  is  useful  to  remember  the  position  of  the  common  duct  in  relation  to 
the  gall-bladder. 

The  next  picture  is  from  "Symington's  Sectional  Atlas  of  Anatomy." 
It  is  extremely  important  when  you  have  to  consider  the  position  of  a 
shadow  on  the  photographic  plate,  because  if  you  realize  that  the 
gall-bladder  and  the  common  duct  lie  in  different  planes,  and  that  a 
shadow  of  a  stone  in  the  common  bile  duct  might  come  in  front  of  the 
body  of  the  vertebra  and  be  lost  in  the  picture. 

To  facilitate  the  examination  of  the  patient  a  simple  table-top  was 
constructed  with  a  hinged  part  in  the  middle  which  permits  the  ends 
to  be  raised  so  that  the  patient  may  be  placed  on  the  slope.  I  show 
yoa  the  position  for  the  gall-bladder  from  the  front,  and  the  plate  is 
seen  beneath.  In  the  kidney  position  there  is  complete  relaxation  of 
the  parts,  and  a  close  approximation  of  the  patient's  back  to  the  plate. 
This  table-top  is  simply  constructed  :  it  is  made  of  three-ply  wood  and 
has  a  rack  arrangement  at  each  end. 

The  next  stage  of  the  investigations  led  to  a  large  number  of  experi- 
mental exposures  of  stones  of  various  kinds,  with  the  intention  of 
finding  their  approximate  density.  I  show  you  pictures  of  some  small 
gall-stones  and  some  larger  ones.  You  also  see  a  stone  of  greater 
density  with  the  peripheral  margin  well  shown. 

Next,  you  see  a  collection  of  gall-stones  put  into  a  finger-stall  and 
radiographed  :  also  one  of  the  stones  which  was  split  open  to  show  the 
structure.     These  were  radiographed  many  times  under  varying  condi- 
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tions  of  current,  conditions  of  tube  and  duration  of  exposure.  The 
prints  exhibited  on  the  wall  give  the  results  of  two  experiments. 
There  is  also  a  photographic  enlargement  of  a  stone  cut  in  two  to  show 
the  internal  structure. 

Here  is  another  taken  with  a  penetration  scale  of  the  same  stones 
to  find  out  the  best  quality  of  radiation  with  which  to  radiograph  those 
calculi.  I  show  you  the  scale  with  the  number  of  steps  of  aluminium 
of  known  thickness,  32,  16,  8,  4,  2,  and  1  mm.  The  penetration 
scale  is  extremely  useful  in  experimental  work.  The  next  slide  is  one 
of  the  first  pictures  I  took  of  a  gall-stone,  now  many  years  ago.  It  is 
piece  of  liver,  with  the  gall-bladder  projecting  below,  and  in  the  end  of 
the  gall-bladder  is  a  well-defined  shadow  of  .a  stone.  What  struck  me 
at  that  time  was  the  fact  that  liver  substance  cast  a  denser  shadow 
than  did  the  gall-stone,  so  that  if  a  gall-stone  were  behind  the  liver 
there  would  be  no  shadow  cast  on  the  plate.  That  left  me  for  a  long 
time  in  a  very  uncomfortable  frame  of  mind,  because  I  had  the  idea 
that  it  was  impossible  to  demonstrate  a  gall-stone  if  it  happened  to  be 
in  or  behind  the  liver.  That  appears  to  be  wrong  :  perhaps  we  shall 
hear  some  views  on  that  in  the  discussion. 

The  next  slide  shows  a  kidney  split  open,  with  calculi  and  various 
chemical  deposits  of  varying  density  in  its  interior.  I  show  this  because 
a  shadow  of  similar  density  in  the  region  of  the  kidney  might  easily 
give  a  similar  shadow  to  that  of  a  gall-stone  viewed  from  the  front. 
Renal  calculi  may  simulate  the  appearances  of  gall-stones  when  the 
internal  structure  of  the  stone  is  shown  in  the  radiogram.  In  these 
cases  very  fine  detail  may  be  shown.  Here,  for  example,  is  a  calculus 
in  the  urinary  bladder,  in  which  the  detail  is  extremely  well  shown, 
from  the  nucleus  to  the  periphery. 

The  next  is  somewhat  apart  from  gall-bladder  work,  but  it  shows 
the  density  which  you  can  obtain,  even  in  a  radiogram  in  the  human 
subject.  Here  is  the  same  calculus  after  removal  from  the  urinary 
bladder  showing  a  definite  nucleus  :  you  can  see  the  various  layers  and 
a  central  nucleus. 

I  now  show  a  calculus  of  another  kind,  a  salivary  calculus,  situated 
behind  the  jaw.  It  was  taken  with  the  plate  in  the  mouth,  and  the 
rays  were  projected  from  under  the  chin.  The  detail  of  the  calculus  is 
well  seen. 

The  next  stage  of  the  investigation  took  us  to  the  absorption  of 
radiations  by  the  tissues.  The  slide  illustrates  an  experiment  which 
was  carried  out  on  beef.     Each  of  these  layers  is  1  in.  thick,  and  various 
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radiations  were  projected  through  those  on  t(3  photographic  papers  at 
the  different  levels.  These  were  carefully  collected,  and  the  percentage 
of  radiations  passing  through  and  reaching  each  level  was  estimated  at 
the  end  of  the  exposures.  Filtered  and  unfiltered  rays  were  used.  There 
is  a  rapid  drop  in  the  penetration  after  the  first  inch,  in  the  second  inch 
it  is  less  rapid,  while  ac  the  fourth  inch  very  little  gets  through.  The 
same  was  seen  with  the  filtered  ray.  Curiously  enough,  both  the 
filtered  and  the  unfiltered  rays  drop  to  practically  the  same  level  at  the 
end  of  the  second  inch.  I  show  that  to  indicate  that  in  radiography  of 
the  gall-bladder  or  of  the  kidney  there  is  a  very  great  absorption  by  the 
tissues  in  the  first  two  or  three  inches,  so  that  if  a  so-called  "  soft 
tube  "  is  used  for  these  exposures  you  can  realize  that  the  bulk  of  the 
radiations  are  absorbed  by  the  tissues  before  they  get  near  the  plate  on 
which  it  is  desired  to  obtain  an  impression. 

Here  is  another  experiment  on  penetration.  A  dried  femur  was 
radiographed  along  with  a  penetrometer  scale,  with  spark  lengths  of  2, 
4,  6,  8,  10  in.  The  tube  was  a  Coolidge,  and  the  exposure  was 
the  so-called  instantaneous,  or  single  flash.  Note  the  gain  in 
penetration  with  the  increase  of  the  spark  length  and  the  detail 
becoming  progressively  greater  with  the  increase  in  the  spark  gap. 

Now  we  come  to  a  consideration  of  the  demonstration  of  gall- 
stones in  the  patient.  The  particular  patient  from  whom  the  plates 
were  obtained  was  sent  with  the  definite  history  of  a  tumour  felt  under 
the  liver.  I  examined  the  case  very  thoroughly,  and  was  certain  I 
could  feel,  under  the  liver,  a  definite  resistance,  and  I  went  farther  and 
concluded  I  could  almost  feel  the  outline  of  the  gall-bladder  and  gall- 
stones. Accordingly,  I  exposed  a  plate  in  the  kidney  position  for  four 
seconds.  During  the  middle  of  the  exposure  the  patient  must  have 
moved,  because  a  blurred  shadow  was  obtained,  and  one  could  not  arrive 
at  a  diagnosis  from  such  a  plate.  I  felt  so  convinced  that  I  had  to  deal 
with  a  gall-stone  case  that  I  persevered.  The  patient  was  placed  in  the 
prone  position,  and  the  .shoulders  elevated,  with  the  plate  beneath  ;  a 
somewhat  shorter  exposure  was  made.  A  much  more  definite  picture 
was  obtained,  but  nothing  so  clearly  defined  as  the  final  one  taken  with 
an  intensifying  screen  and  an  exposure  of  half  a  second.  In  this  you 
can  see  the  outline  of  the  thickened  bladder  wall.  The  patient  was 
admitted  to  hospital  three  weeks  afterwards,  and  again  examined.  The 
swelling  had  entirely  changed  in  character ;  it  was  smaller,  but  could 
just  be  felt.  The  explanation  of  the  difference  in  the  two  pictures  is 
interesting :  In  the  first  picture,  the  gall-bladder  was,  presumably,  dis- 
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tended  with  some  fluid,  probably  bile.  The  patient  at  the  first  exami- 
nation complained  of  a  very  distinct  sense  of  distension  in  the  region, 
also  pain,  but  at  the  second  examination  it  appeared  that  the  pain  and 
feehng  of  distension  had  gone,  and  she  felt  much  more  comfortable.  In 
the  interval  the  gall-bladder  had  probably  emptied  some  of  its  liquid 
contents,  had  contracted  on  the  stones,  giving  the  sausage-shaped 
appearance.  The  case  was  operated  upon,  and  the  next  slide  shows  the 
radiogram  of  the  gall-bladder  after  removal. 

The  next  slide  is  from  a  case  of  Dr.  Thurstan  Holland's,  showing 
gall-stones  in  the  gall-bladder  in  a  case  which  had  had  an  opaque  meal. 
The  shadows  are  characteristic  of  gall-stones. 

The  next  slide  is  also  from  Dr.  Thurstan  Holland.  He  demonstrated 
a  group  of  shadows  which  are  not  very  sharp,  and  he  explained  that  the 
reason  of  the  lack  of  sharpness  was  that  the  plate  was  taken  in  the 
kidney  position,  and  that  the  stones  being  a  considerable  distance  from 
the  plates  are  not  so  sharply  defined. 

The  next  is  probably  the  first  definite  case  of  gall-stones  which  I 
came  across.  There  was  a  definite  shadow  under  the  liver,  and  you 
see  a  number  of  opaque  shadows  with  the  transparent  centres.  This 
case  was  not  confirmed  by  operation.  A  diagnosis  of  gall-stones  was 
made  in  this  case. 

A  few  days  after  seeing  the  case  of  multiple  gall-stones,  I  had  a 
case  at  hospital  which,  on  routine  examination,  showed  a  definite  and 
very  dense  shadow  in  the  renal  region,  and  the  question  arose  as  to 
whether  it  was  a  renal  calculus,  a  gall-stone,  or  a  foreign  body.  This 
case  received  a  good  deal  of  investigation,  and  we  succeeded  in  getting 
a  fairly  good  lateral  plate,  which  shows  a  definite  shadow  of  the  stone 
lying  a  little  in  front  of  the  anterior  border  of  the  vertebrae.  That, 
to  my  mind,  is  the  diagnostic  point  between  renal  and  gall-bladder 
calculi.  If  you  can  succeed  in  demonstrating  the  lateral  picture  of 
one  or  the  other,  you  can  fairly  well  say  whether  a  stone  is  in  the 
kidney  or  in  the  gall-bladder.  It  is  not  easy  to  get  a  satisfactory 
plate,  but  it  is  worth  while  making  a  good  trial.  This  case  was  operated 
upon,  and  the  stone  was  found  to  be  in  the  common  bile  duct,  and  it 
was  removed. 

A  few  days  afterwards,  I  had  another  case,  in  which  I  got  a  very 
definite  shadow  between  the  eleventh  and  twelfth  ribs,  though  not  so 
dense  as  the  one  I  have  just  shown  you.  In  both  there  was  that 
curious  appearance  in  the  middle  of  the  shadow  which  suggested  the 
appearance  of  a  button :  in  fact  in  both  the  cases  I  carefully  inquired 
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as  to  the  possibility  of  a  button  being  there.  The  lateral  view  clears 
up  that  point,  because  a  button  would  not  show  in  both  the  antero- 
position  and  the  lateral  position.  The  following  slides  are  shown  to 
illustrate  points  in  the  differential  diagnosis. 

Here  is  an  ordinary  renal  calculus,  showing  the  characteristic 
appearances  of  these  shadows.  This  should  be  compared  with  the 
round  stone  in  the  common  bile  duct. 

The  next  shows  four  shadows  in  a  kidney.  Here  you  have  the 
shadow  of  the  kidney  to  guide  you.  You  may  have  a  shadow  in  the 
kidney  and  another  in  the  gall-bladder  in  front  of  it,  and  that  is  where 
a  lateral  view  would  settle  the  question  at  once.  There  are  other 
methods  of  doing  that.  Stereoscopic  plates  might  be  taken,  or  you 
could  shift  the  tube,  so  as  to  throw  one  shadow  clear  of  the  other. 
Here  is  a  print  of  Dr.  Thurstan  Holland's  which  shows  the  relationship 
between  the  kidney  and  gall-stones.  The  kidney  shadow  is  beautifully 
shown.  Just  below  the  kidney  shadow  are  two  gall-stones,  and 
clearly  separated  from  the  kidney  shadow.  This  picture  is  one  of 
the  best  diagnostic  radiograms  it  is  possible  to  obtain. 

The  differential  diagnosis  of  gall-stones  is  complicated  by  shadows, 
which  might  come  in  the  region  of  the  gall-bladder  or  kidney,  and  give 
rise  to  much  doubt  as  to  their  nature. 

The  next  slide  is  from  a  case  of  calcified  mesenteric  glands  :  you 
see  a  calcareous  nodule  lying  between  the  two  ribs,  which  would  be 
very  difficult  to  distinguish  when  met  with  on  the  right  side  :  this 
happened  to  be  on  the  left  side.  The  patient  had  calcified  glands 
removed  from  the  peritoneal  cavity  on  two  occasions  before  being 
examined  for  gall-stones. 

A  fsecal  accumulation  might  give  rise  to  a  difficulty  in  diagnosis. 
The  radiogram  shows  a  large  faecal  mass  in  the  kidney  region :  its 
nature  was  settled  by  free  purgation  and  another  radiographic 
examination. 

The  question  of  differential  diagnosis  is  often  complicated  when  a 
shadow  is  seen  of  the  character  I  now  show  you  situated  on  the  under 
surface  of  the  liver.  The  patient  was  sent  for  examination  to  eliminate 
gall-stones :  there  was  a  large  shadow  in  the  gall-bladder  region,  but  no 
evidence  of  a  calculus  could  be  found.  It  turned  out  to  be  an  empyema, 
and  pus  was  coming  down  from  behind,  giving  the  appearance  seen  in 
the  radiogram. 

Malignant  disease  of  the  gall-bladder  will  give  a  shadow  if  the 
growth  is  at  all  extensive. 
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There  is  a  great  deal  more  which  might  be  said  on  the  diagnosis  of 
gall-stones,  particularly  in  regard  to  technique,  but  there  is  not  time  to 
enter  fully  into  that.  I  may  say,  however,  that  much  depends  on  the 
type  of  the  plate.  The  usual  mistake  is  to  get  negatives  which  are 
much  too  dense,  so  that  it  is  difi&cult  to  differentiate  shadows. 


Dr.  R.  W.  A.  Salmond. 

This  Section  is  deeply  indebted  to  Dr.  Knox  for  having  opened 
this  discussion  on  the  diagnosis  of  gall-stones.  It  must  be  only  too 
evident,  judging  from  our  published  results  and  our  contributions  to 
the  literature,  that  we,  in  the  past,  have  been  somewhat  behind  our 
friends  in  the  States.  It  is  hoped  that  to-night's  discussion  will  tend 
to  level  up  this  difference. 

First,  as  to  technique.  The  patient  has  to  be  properly  prepared  as 
for  a  kidney  examination,  and  if  you  are  going  to  depend  on  one 
position,  the  plate  should  be  placed  on  the  front,  because  both  gall- 
bladder and  duct  are  nearer  to  the  front  of  the  patient  than  to  the 
back.  So,  taken  from  above,  the  patient  would  be  lying  prone,  and 
the  upper  part  of  the  chest,  as  Dr.  Knox  mentioned,  should  be  raised. 
There  are  very  sound  reasons  for  this  attitude  being  adopted.  First, 
when  the  patient  is  prone,  the  liver  gravitates  towards  the  front  ;  and, 
secondly,  with  the  upper  part  of  the  chest  raised,  the  costal  cartilages 
are  kept  clear  of  the  anterior  margin  of  the  liver  and  gall-bladder.  In 
fact,  it  is  the  exact  reverse  of  what  takes  place  when  the  patient  is 
supine,  for  then  the  liver  gravitates  towards  the  back  and  also  recedes 
up  behind  the  costal  cartilages.  Also,  a  lateral  view  is  of  great  help, 
especially  in  differential  diagnosis.  The  possibility  or  ease  or  difficulty 
of  showing  up  gall-stones  depends  very  largely  on  the  thickness  of  the 
patient  and  on  the  composition  of  the  stones.  To  put  it  in  a  nutshell, 
the  chemical  composition  of  gall-stones  may  be  said  to  vary  from 
nearly  pure  cholesterin — it  is  impossible  to  get  it  quite  pure — to  nearly 
pure  lime  salts,  with  every  intermediate  stage.  Unfortunately  for 
radiologists,  the  tendency  is  towards  the  cholesterin  side  of  the  scale. 
Naturally,  it  is  much  easier  to  show  up  a  stone  containing  a  fair  amount 
of  lime  salt  than  one  of  nearly  pure  cholesterin  which  is  composed  of 
elements  of  low  atomic  weight. 

The  essentials  for  the  radiography  of  gall-stones  are,  it  is  considered  : 
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(1)  Correct  exposure ;  it  does  not  matter  very  much  whether  one's  tube 
is  hard  or  soft,  provided,  of  course,  that  it  is  sufficiently  penetrative  to 
pass  through  the  thick  organs  of  this  region.  (2)  The  exposure  must 
be  quick  enough  to  exclude  the  factor  of  respiratory  movement.  There 
are  accessory  or  indirect  aids  to  diagnosis.  We  may  be  able  to  show 
up  a  thickened  or  distended  gall-bladder.  It  has  been  said  that  if  there 
is  cholecystitis  there  is  always  also  cholelithiasis.  This  may  be  true,  or 
it  may  not,  but  it  is  obviously  open  to  misconstruction,  because  a  gall- 
stone may  pass  through  the  patient,  be  completely  away  from  him,  and 
yet  may  leave  a  thickened  gall-bladder.  Agam,  we  may  see  a  defect 
after  an  opaque  meal  examination,  at  the  pylorus  or  duodenum.  In 
the  differential  diagnosis  in  difficult  cases  it  seems  much  more  rational 
to  depend  rather  on  the  clinical  symptoms  and  the  laboratory  tests  than 
upon  the  question  of  the  uniformity,  density,  and  shape  of  the  shadow^s. 
A  lateral  view  in  these  cases  is  of  great  help. 

I  would  like  to  show  you,  in  conclusion,  four  experimental  plates, 
which  may  be  of  some  interest.  The  first  shows  radiograms  of  four 
typical  kinds  of  stones.  The  upper  left  one  is  practically  pure  chole- 
sterin ;  the  central  nucleus  is  a  little  denser  than  the  rest,  because  it 
contains  more  lime  salts.  The  upper  right  one  is  practically  pure 
cholesterin  stained  with  biliverdin,  and  in  the  centre  is  a  cavity  which 
is  so  common  in  gall-stones.  The  lower  left  one  is  one  of  those  rare 
forms  composed  of  nearly  pure  lime  salts,  and  in  its  centre  there  is  a 
tendency  to  a  cavity  nucleus.  The  lower  right  one  is  one  of  the 
combinations  of  cholesterin  with  a  lime  salt  nucleus.  The  next  slide 
shows  the  relative  densities  of  liver  tissue  and  a  cholesterin  gall-stone. 
I  took  a  piece  of  fresh  human  liver  and  cut  it  into  a  portion  as  near  the 
size  of  a  selected  gall-stone  as  I  could,  and  put  it  at  the  side  of  the 
selected  cholesterin  gall-stone.  On  the  left  you  see  the  skiagram  of 
the  piece  of  human  liver,  and  it  is  as  dense  as,  or  even  denser  than, 
the  stone.  The  next  slide  shows  three  relatively  pure  cholesterin 
stones.  They  were  laid  on  the  plate,  and  above  them  was  a  slice  of 
fresh  human  liver.  It  varies  from  |  in.  on  the  left  to  1^  in.  about  the 
centre,  and  you  see  that  in  the  gall-stone  nearer  the  right  side  the 
shadow  is  less  distinct,  this  being  due  to  the  increased  thickness  of  the 
liver  in  this  position.  The  last  slide  shows  a  relatively  free  cholesterin 
stone  through  16  mm.  of  aluminium,  which  corresponds,  approximately, 
to  16  cm.  of  human  tissue,  that  is,  over  6  in. 
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Captain  Backman  (U.S.A.  Arm.y). 

In  1913  I  attended  a  meeting  of  the  American  Society  for  this 
specialty  in  Cleveland,  and  I  was  present  when  Dr.  Leonard,  of  Boston, 
brought  forward  his  paper  on  the  radiological  examination  of  the  liver 
and  the  gall-bladder  and  gall-stones.  At  that  time  he  demonstrated 
the  gall-bladder  very  rapidly,  and  he  was  laughed  at  by  some  and 
cheered  by  others.  His  demonstration  evoked  quite  a  discussion. 
Since  that  date  the  technique  has  been  wonderfully  well  thought  out. 
Dr.  Leonard  demonstrated  the  best  position  for  taking  gall-stones,  in 
which  the  patient  is  quite  prone  ;  the  head,  shoulders,  and  extremities 
being  extended  towards  the  left  in  order  to  get  the  greater  angle  of 
the  gall-bladder.  Dr.  Knox's  position  is,  I  think,  a  great  improvement 
upon  that,  and  I  think  he  has  shown,  by  his  results,  that  he  can  get 
much  clearer  and  better  pictures  of  the  gall-stones. 

With  regard  to  Dr.  Salmond's  remarks  as  to  hard  rays  and  soft  rays, 
my  experience  is  that  the  hard  rays  do  not  show  gall-stones ;  I  prefer 
a  softer  ray.     And  that,  too,  is  the  experience  of  some  of  my  colleagues. 


Dr.   ElCHARDSON. 

I  agree  with  Captain  Backman  in  preferring  the  soft  ray,  a  short 
exposure,  and  using  the  intensifying  screen.  I  believe  Dr.  Knox  is 
experimentmg  with  double  intensifying  screens  and  films,  and  I  think 
he  might  be  able  to  tell  us  somethmg  about  technique  which  would  be 
valuable. 

Dr.  Hernaman-Johnson. 

Have  any  members  had  any  experience  of  inflating  the  bowel  with 
air  for  the  purpose  of  defining  the  gall-bladder,  as  was  described  last 
year  in  the  Archives  of  Badiology  .' 


Dr.  Robert  Knox  (in  reply). 

I  think  that   the  tube  of  medium  hardness  will  produce  the  best 
results.     I  carried  out  a  number  of  experiments  with  the  Coolidge  tube  : 
I  radiographed  gall-stones  with  a  ^-in.  spark,  and  went  up  to  one  as 
AU — 10a 
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large  as  9^  in.  I  gave  almost  all  lengths  of  exposure,  and  got  as  good 
results  with  the  QJ-in.  spark  as  with  the  ^-in.  with  shorter  exposures. 
In  none  of  the  experiments  did  I  succeed  in  going  right  through  the 
stone — in  other  words,  every  stone  showed  on  the  plate.  It  is  not  a 
question  of  the  radiation  which  is  being  used  for  your  exposure,  but 
what  type  of  radiation  gets  through  the  patient.  Are  not  all  the  softer 
rays  absorbed  before  they  get  there  ?  And  is  not  the  ray  which  is  doing 
the  work  the  harder  ray  in  the  bundle  ?  If  you  can  get  your  result  by 
•hardening  the  tube  and  shortening  the  exposure,  your  risk  is  not 
increased  and  you  are  gaining  something. 

Captain  Backman  flatters  me  when  he  speaks  of  "  my  position  "  :  it 
is  not  mine,  its  application  originated  with  Carl  Beck,  of  New  York,  who 
first  described  the  position  obtained  by  raising  the  chest  and  throwing 
the  gall-bladder  down.  All  that  I  have  added  which  can  be  called 
new  is  the  hinging  of  the  table  in  the  middle  so  as  to  raise  the  two  ends. 

I  have  never  intentionally  inflated  a  bowel  for  the  examination  of 
cases  of  suspected  gall-stones,  but  I  have  repeatedly  seen  cases  in  which 
the  bowel  has  been  distended  with  gas,  and  certainly  the  detail  then 
procured  is  very  much  better :  there  is  a  sharper  distinction  of  shadows 
if  the  gall-bladder  is  anywhere  near  it. 
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An  Outbreak   of   Typhoid   Fever  in  Inoculated  Soldiers. 

Clinical  Study/ 

By  Clinton  B.  Hawn,  Captain  M.C.,  U.S.A. 

(Chief  of  Medical  Service,  Base  Hospital  33.) 

Being  on  temporary  duty  at  U.S.  Military  Hospital,  Hursley, 
England,  I  was  asked  on  July  18,  1918,  by  the  Commanding  Officer, 
Major  John  B.  Fattic,  to  supervise  the  care  of  this  group  of  typhoid 
and  suspected  typhoid  cases.  This  work  has  been  carried  on  with  the 
hearty  co-operation  of  Captain  Lee  F.  Hunt,  Chief  of  Medical  Service, 
and  Lieutenant  Clarence  L.  Bock,  Ward  Surgeon.  Prompt  segrega- 
tion of  these  cases  was  effected  by  screening  their  ward.  Disinfection 
of  excreta  was  accomplished  by  chemical  means :  all  dishes,  bed  pans, 
and  urinals  were  scalded  immediately  after  use,  and  up  to  the  present 
time  no  case  of  typhoid  has  developed  here  secondary  to  this  group. 
The  diet  has  been  largely  liquid.  A  plentiful  supply  of  excellent  milk 
and  eggs  was  available,  and  was  supplemented  by  broths,  cocoa,  and 
soft  foods  as  much  as  possible,  especially  in  the  milder  cases.  Facilities 
for  the  preparation  of  articles  of  soft  diet  were  limited,  and  consequently 
additions  of  this  nature  to  the  diet  were  not  as  extensive  as  might  have 
been  desired.  However,  the  size  of  the  intestinal  ulcerations  found  at 
autopsy  in  the  fatal  cases  was  such  as  to  cause  extreme  hesitation  in 
the  matter  of  more  liberal  feeding  for  the  rest  of  the  cases. 

'  At  a  meetiag  of  the  Section,  held  November  8,  1918. 
JA— 8 
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A  short  discussion  and  explanation  of  the  appended  chart^  may 
aid  in  promoting  a  clear  understanding  of  the  cases.  Of  the  forty 
cases  in  this  group,  only  two  (Xos.  7  and  38)  were  clinically  not 
typhoid. 

(1)  Under  the  heading  "  onset,"  the  date  and  initial  symptoms  are 
shown.  The  establishment  of  the  exact  date  was  very  difficult,  and  in 
many  cases  was  determined  by  the  clinical  record  during  course  of 
illness  in  hospital,  verified  as  far  as  possible  by  a  more  or  less  indefinite 
statement  of  the  patient.  The  striking  feature  shown  under  "  initial 
symptoms,"  which  are  mentioned  in  the  order  of  their  occurrence,  is 
the  frequency  of  chill  as  the  first  abnormality  noted  by  the  patient. 
This  occurred  in  approximately  16  per  cent,  of  the  cases,  and,  according 
to  the  patients'  statement,  was  a  definite  rigor.  Diarrhoea  early  in  the 
onset  occurred  in  approximately  58  per  cent,  of  the  cases,  constipation 
in  approximately  21  per  cent.,  abdommal  pain  in  approximately  6  per 
cent.,  nose  bleeding  in  but  one  case,  approximately  26  per  cent. 

(2)  The  figures  in  the  column,  "duration  on  admission,"  are  based 
on  the  dates  of  onset,  and  are  therefore  not  exact,  but  closely  approxi- 
mate the  truth.  The  shortest  duration  of  disease  on  admission  was 
three  days,  the  longest  was  thirty-one  days.  From  this  column  the 
average  duration  of  disease  on  admission  is  determined  as  13o  days. 

(3)  Diarrhoea  was  troublesome  in  but  seven  cases,  constipation  in 
six  cases,  abdominal  distension  in  nine  cases,  marked  persistent 
abdominal  distress  in  three  cases. 

(4)  Rose  spots  were  observed  in  nineteen  cases.  Probable  en- 
largement of  the  spleen  as  determined  by  percussion  was  noted  in 
eighteen  cases,  and  is  designated  by  a  single  plus  under  the  column 
marked  "  spleen."  Palpable  spleen  was  made  out  in  fifteen  cases,  and 
is  shown  in  this  column  by  a  double  plus.  Tender  toes,  designated  by 
a  plus  sign,  were  demonstrated  in  fifteen  cases.  In  five  cases  this 
condition  was  so  marked  as  to  cause  considerable  discomfort. 

(5)  The  leucocyte  counts  are  quite  t}pical  of  typhoid.  A  count  of 
7,000  or  less  occurred  in  eighteen  cases.  The  second  count  in  Case  29 
shows  the  leucocjtosis  of  a  complicating  lobar  pneumonia.  The  second 
and  third  counts  in  Case  33  show  the  leucocytosis  of  perforation  and 
commencing  peritonitis.  The  second  count  in  Case  36  was  considered 
as  a  strong  indication  of  perforation,  occurring  in  coincidence  with 
severe  abdominal   pain.     However,  there  was  not  enough  evidence  to 

'  Chart  omitted. 
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warrant  operation,  and  we  were  later  forced  to  conclude  that  the 
perforation,  if  any  had  occurred,  had  been  sealed  immediately  by  the 
omentum. 

(6)  "  Atropine  test."  The  results  obtained  by  this  test  are  of  extreme 
interest  and  worthy  of  a  more  extensive  discussion  than  can  be  given  in 
this  report.  In  one  column  appears  the  day  of  disease  on  which  the 
test  was  performed,  in  the  next  column  is  noted  the  pulse  reaction  to 
the  test.  If  an  acceleration  in  pulse-rate  occurred  it  is  shown  by  a  plus 
sign  and  a  number  representing  the  amount  of  increase  due  to  the 
atropine  over  the  normal  rate  immediately  before  the  administration  of 
atropine.  Unfortunately,  it  was  impossible  to  repeat  tests  in  any  of 
the  cases  because  of  lack  of  time.  Two  of  the  forty  cases  in  this  group, 
Nos.  34  and  37,  died  before  the  series  of  tests  was  started.  Two  of  the 
remaining  thirty-eight  cases,  Nos.  7  and  38,  clinically  not  typhoid, 
showed  accelerations  of  twenty-four  and  thirty-four  beats  respectively, 
and  should  be  considered  negative  reactions  (acceleration  of  over 
fifteen  beats),  leaving  tests  on  thirty-six  cases  of  clinical  typhoid  for 
consideration. 

An  acceleration  of  pulse-rate  occurred  in  thirty-three  cases,  a 
decrease  of  rate  occurred  in  one  case,  No.  33.  No  alteration  in  rate 
occurred  in  two  cases,  Nos.  10  and  28.  Twenty-three  of  the  thirty-six 
cases  showed  a  positive  reaction  (either  a  decrease,  no  alteration,  or  an 
increase  of  less  than  fifteen  beats).  The  earliest  day  on  which  the  test 
was  performed  in  this  group  of  twenty-three  was  the  seventeenth  day, 
the  latest  the  thirty-first  day.  The  results  in  this  group  of  thirty-six 
show  a  positive  reaction  in  63'8  per  cent,  of  the  cases.  Of  the  eleven 
cases  showing  an  acceleration  of  fifteen  or  more  beats,  the  test  was 
performed  later  than  the  thirtieth  day  of  the  disease  on  seven  cases, 
and  on  none  was  the  test  done  earlier  than  the  twenty-first  day.  It  is 
only  fair  to  the  originators  of  this  test  to  state  that  accuracy  is  not 
claimed  for  tests  done  later  than  the  thirtieth  day,  and  to  point  out 
that  if  we  eliminate  the  seven  cases  just  mentioned  the  percentage 
of  positive  results  on  the  whole  series  of  thirty-six  cases  would  be 
79'3  per  cent. 

These  tests  were  carried  out  according  to  the  technique  described 
by  Captain  H.  F.  Harris,  R.A.M.C,  in  the  British  Medical  Journal, 
1916,  ii,  p.  717,  and  Special  Keport  Series,  No.  9,  Medical  Research 
Committee,  to  which  article,  and  articles  on  the  same  subject  by 
A.  Friedlander  and  C.  P.  M'Cord,  in  the  Journal  of  the  American 
Medical  Association,  May  18,  1918,  p.  1435,  and  E.  H.  Mason  in 
JA — 8a 
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Archives    of    Internal   Medicine,   January,   1918,   p.   1,    the    reader    is 
referred  for  further  information. 

(7)  Typhoid  bacilH  were  isolated  from  the  blood  in  thirteen  cases, 
from  the  stools  in  ten  cases.  In  one  case.  No.  34,  the  blood  culture  was 
positive  as  late  as  the  twentieth  day  of  the  disease.  In  the  column 
marked  "  Widals  "  are  placed  the  results  as  determined  by  a  series  of 
tests  done  on  each  case.  These  results  *will  be  discussed  at  greater 
length  in  the  accompanying  report  on  laboratory  work  by  Captain  J.  G. 
Hopkins,  M.C. 

(8)  The  clinical  course  in  these  cases  is  briefly  shown  in  the  latter 
part  of  the  chart.  Average  temperature  and  pulse-rates  are  shown  in 
their  proper  columns.  The  average  duration  of  fever  in  thirty-two 
cases,  now  convalescent,  is  over  thirty-five  days.  The  shortest  case, 
No.  32,  is  nineteen  days,  the  longest  case.  No.  40,  is  fifty-eight  days. 
Of  the  fatal  cases.  Case  11  died  on  the  thirty-third  day  (terminal 
pneumonia),  Case  30  died  on  the  thirty-ninth  day  (toxaemia),  Case  33 
died  on  the  thirty-eighth  day  (surgical  shock,  following  operation  for 
perforation).  Case  34  died  on  the  twenty- seventh  day  (toxaemia). 
Case  37  died  on  the  ninth  day  (toxaemia).  Out  of  the  thirty-eight 
cases,' twenty-seven  were  high  grade  typhoids,  much  more  severe  than 
should  be  expected  in  vaccinated  men.  This  is  undoubtedly  due  to  the 
average  lateness  in  the  course  on  admission  to  the  hospital  The 
remaining  eleven  cases  were  mild,  low  grade  typhoids.  Complications 
occurring  in  this  series  were  :  Lobar  pneumonia,  one,  Case  29  ;  terminal 
pneumonia,  one,  Case  30;  broncho-pneumonia,  two.  Cases  11  and  30; 
severe  bronchitis,  six.  Cases  1,  3,  8,  12,  27  and  34 ;  haemorrhage,  three, 
Cases  10,  12  and  13  ;  perforation,  one,  Case  33  ;  phlebitis,  one.  Case  36 ; 
bed  sore,  two.  Cases  5  and  10.  One  case.  No.  15,  is  still  febrile  in  the 
fifty-first  day  of  the  disease. 

Conclusions. 

(1)  Owing  to  the  lateness  in  the  course  on  admission  to  hospital, 
cultural  confirmation  of  clinical  diagnosis  was  impossible  in  a  considerable 
number  of  cases.  The  fact  that  all  of  these  men  had  received  routine 
immunizing  vaccine  during  the  past  eleven  months  made  the  ordinary 
Widal  reaction  unreliable.  Careful  clinical  study,  however,  justifies  a 
positive  diagnosis  in  thirty-eight  of  the  cases. 

(2)  That  severe  typhoid  may  occur  in  vaccinated  men  is  proved  by 
this  series  of  cases. 
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(3)  The  occurrence  of  uniformly  low,  white  blood  counts  in  this 
series  again  illustrates  the  diagnostic  value  of  routine  blood  examination 
in  all  febrile  conditions. 

(4)  The  atropine  test  may  be  of  great  value  in  the  diagnosis  of 
typhoid  fever,  although  the  smallness  of  this  series,  impossibility  cf 
laboratory  confirmation  of  diagnosis,  and  lack  of  control  cases,  make 
authoritative  conclusions  in  this  matter  impossible. 

(5)  Explanation  of  the  lamentably  high  mortality  rate  (13'15  per 
cent.)  may  be  found  in  the  average  lateness  in  the  course  of  disease  on 
admission  to  the  hospital. 


Epidemiology  of  the  Outbreak  of  Typhoid  Fever  among  the 
Fourth   Casual  Company,   J.A.R.D.,  Camp , 

By  Fred.  M.  Meader,  Major  M.C.,   U.S.A. 

(Sanitary  Officer  for  Witichestcr  Area.) 

Ox  July  11,  1918,  there  appeared  at  an  American  rest  camp  the 

Fourth  Casual  Company  J.A.E.D.,  Camp .     Soon  after  entrance 

to  the  camp  several  cases  of  fever  were  brought  to  the  camp  hospital. 
At  the  time  many  cases  of  influenza  were  present  among  the 
soldiers  who  were  passing  through  this  camp,  so  that  no  special 
significance  was  attributed  to  the  symptoms.  After  a  few  days' 
observation  the  Commanding  Officer,  Captain  Logan,  suspected  that 
the  cases  might  be  typhoid  fever.  At  about  the  same  time  a  few 
patients  had  been  sent  to  a  base  hospital.  Suspicion  of  typhoid 
fever  was  soon  aroused,  and  blood  cultures  were  ordered  by  Captain 
Hawn.  The  District  Sanitary  Officer  inspected  the  cases  and  took 
specimens  of  blood  from  each  of  the  new  cases  for  a  culture.  BaciUvs 
typhosus  was  isolated  from  eight  out  of  ten  cases  two  days  latei-- 
During  the  next  month  Bacillus  typhosus  was  isolated  from  the  bloo.d 
or  faeces  of  ten  more  cases.  Altogether  thirty-eight  soldiers  developed 
typhoid  fever  at  this  camp.  Bacillus  typJiosus  was  isolated  from 
eighteen  of  these  cases. 

This  organization  left  a  cantonment  on  June  15,  191s,  for  Camp 
Merritt,  New  Jersey.     While  en  route,  on  June   18,  the  organization 
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stopped  at  Meridan,  Mississippi,  and  was  taken  for  a  swim  in  a  lake. 
The  organization  arrived  at  Carop  Merritt  on  June  21,  and  embarked 
on  June  28,  and  arrived  at  Liverpool,  July  10.     After  disembarkation 

the  organization  proceeded  to .     At  Liverpool  three  cases  were 

left  at  the  Eed  Cross  Hospital,  and  it  is  reported  that  two  other 
cases  were  left  at  some  station  en  route.  At  the  American  rest 
camp  forty  soldiers  were  found  ill  and  transferred  to  a  base 
hospital,  where  a  diagnosis  of  typhoid  fever  was  made  on  thirty- 
eight  of  them. 

From  a  study  of  the  history  of  each  case  it  was  noted  that  the  date 
of  onset  varied  over  a  period  of  about  a  month.  The  first  case  was  ill  on 
leaving  the  original  cantonment.  The  second  developed  on  June  19, 
the  third  on  June  21,  the  fourth  on  June  24,  three  on  June  26,  four 
on  June  29,  five  on  July  6  ;  after  which  a  case  developed  ever}'  day  up 
to  the  time  the  organization  arrived  at  the  American  rest  camp. 

The  organization  left  the  American  rest  camp  before  the  diagnosis 
of  typhoid  fever  had  been  established,  and  it  has  since  been  learned  that 
fifty-seven  other  cases  developed;  this  makes  a  total  of  ninety-eight 
cases  of  typhoid  fever  out  of  a  company  of  248  men. 

In  seeking  the  sources  of  the  infection  of  this  outbreak  we  naturally 
turn  to  the  patient  who  was  first  ill,  namely  W.  F.  The  following 
notes  were  made  of  the  case  : — 

F.,  1416955  W.,  Private  Fourth  Casual  Company,  J.A.E.D.,  Camp . 

Onset  of  illness  of  this  patient  seems  very  obscure.     He  states  that  he   had 

rheumatism  at  Camp all  the  time  he  was  there.      He  states  that  he  was 

at  the  base  hospital  for  two  months.  Patient  states  that  he  did  not  feel  well 
when  he  left  the  original  cantonment  in  the  United  States,  and  did  not  feel  any 
different  en  route.      Patient  proceeded  with  his  company  to  the  American  rest 

camp  at ,  England,  and  was  admitted  to  the  hospital  on  July  11  with 

a  doubtful  diagnosis.  He  was  transferred  to  the  base  hospital  on  July  16. 
The  patient's  temperature  and  pulse  curves  would  indicate  that  his  illness  had 
continued  for  a  considerable  period.  It  was  quite  typical  of  a  convalescent 
period  of  typhoid  fever.  This  patient  went  with  the  company  to  bathe  in  the 
lake  at  Meridan,  Mississippi. 

•  Service  record  shows  that  inoculation  with  triple  typhoid  vaccine 
was  completed  on  October  23,  1917,  and  paratyphoid  vaccine  was 
given    on    October    28,    1917.       Patient    states    that    he    received    at 

Columbus,    Nebraska,    five    doses,    and    at    Camp two    doses    of 

typhoid   vaccine. 
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The   following   history    is  also    of    interest  in   connexion  with  the 
source  of  this  outbreak. 

B.,  1415881  W.  W.,  Private  Fourth  Casual  Company  J.A.R.D.,  Camp . 

Patient  states  that  he  did  not  feel  well  -when  he  left  the  original  cantonment  on 
June  15,  and  that  he  had  stomach  trouble  and  severe  diarrhoea  en  route  to  Camp 
Merritt.  At  Camp  Merritt  he  states  that  the  doctor  gave  him  some  pills  to 
relieve  his  trouble.  Patient's  illness  continued  across  the  ocean  on  the  steamer. 
He  continued  with  his  company  to  the  American  rest  camp  and  was  admitted 
to  the  hospital  on  July  11  with  no  diagnosis  and  was  transferred  to  the  base 
hospital  on  July  14  as  a  suspected  case  of  typhoid  fever.  The  clinical  record 
of  this  case  shows  that  when  the  patient  first  entered  the  hospital  his  fever 
and  pulse-rate  were  lower  than  they  were  three  or  four  days  later,  so  that 
probably  the  real  date  of  the  onset  of  his  typhoid  fever  was  about  July  10. 
It  should,  however,  be  noted  that  this  increase  in  fever  beginning  about 
July  10  may  have  been  a  recrudescence  of  typhoid  fever  which  began  at  the 
time  he  left  the  original  cantonment.  Patient's  service  record  states  that 
inoculation  with  triple  typhoid  vaccine  was  completed  on  October  30,  1917. 
Patient  states  that  he  received  three  doses  of  typhoid  vaccine  at  Camp  Dodge. 


Chart  showing  Cases  of  Typhoid  Fever  by  Date  of  Onset. 
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Note.  —  (A)  Cases  from  whom  Bacillus  ty2jli»siis  has  been  isohited. 
(B)  Cases  clinical  but  no  Bacillus  typhosus  isolated  to  date. 
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From  the  above  chart  it  will  be  noted  that  a  considerable  group  of 
cases  developed  during  the  latter  part  of  the  month  of  June  and  the 
early  part  of  July.  This  suggests  a  common  source  of  infection ;  there 
are  two  possibilities  : — 

(1)  That  these  cases  became  infected  in  the  train  early  in  the 
journey. 

(2)  That  they  became  infected  bathing  in  the  water  at  Meridan, 
Mississippi,  on  June  18.  The  water  may  easily  have  been  infected  by 
one  or  two  cases  of  typhoid  fever  which  were  present  in  the  organization 
at  the  time. 

The  remaining  cases  of  typhoid  fever  undoubtedly  received  their 
infection  by  contact  with  the  patients  who  were  ill  in  the  organization. 
This  could  be  easily  done  since  the  men  were  crowded  together  on  the 
train  or  on  shipboard. 

There  were  about  1,800  men  on  board  the  steamer,  this  number 
being  composed  of  Casual  Companies  4,  10,  11  and  15  and  Supply 
Company  112.  Most  of  these  organizations  went  on  to  France  and 
among  the  members  of  Casual  Company  4,  fifty-seven  other  cases 
developed,  as  mentioned  above. 

All  of  the  above  mentioned  cases  had  been  inoculated  with  either 
typhoid  vaccine  and  paratyphoid  vaccine  or  triple  typhoid  vaccine, 
or  both.  Many  of  them  have  received  several  doses  in  excess  of  the 
required  number.  Also,  the  men  were  inoculated  at  widely  different 
posts  and  at  different  times.  One  patient  states  that  he  received  but 
one  dose,  otherwise  it  would  seem  that  the  whole  organization  was 
thoroughly  immunized. 
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An    Outbreak    of    Typhoid    Fever    in    Inoculated    Soldiers. 

By  J.  G.  Hopkins,  Captain  M.C.,  U.S.A. 

(abstract.) 

Laboratory  Findings. 

Of  the  forty  patients  in  this  series,  admitted  to  Hursley  Hospital  as 
typhoid  suspects,  the  laboratory  findings  were  positive  in  twenty-five. 
The  results  are  summarized  in  the  following  table : — 

Cases 
Bacillus  typliosiis  isolated  from  blood  and  from  stool  ...  ...  ...  4 

Bacillus  typliosus  isolated  from  blood  only     ...  ...  ...  .  .  8 

Bacillus  typhosus  isolsited  Irom.  stool  only      ...  ...  ...  ...  5 

Typical  typhoid  lesions  at  autopsy  in  cases  from  which  the  bacillus  was 

not  isolated  during  life  ...  ...  ...  ...  ...  3 

(Bacillus  typliosus  isolated  post  mortem  from  two  of  the  above.) 
Tv-pical  shift  in  typhoid  agglutinins  ;    blood  and  stool  cultures  negative  6 

'26 

The  remaining  fourteen  cases,  all  laboratory  tests,  were  negative, 
although  thirteen  were  clinically  cases  of  typhoid. 

Blood  Cultures. 

Of  ten  blood  cultures  taken  within  a  few  hours  of  admission  to  the 
hospital,  eight  were  positive  irrespective  of  the  stages  of  the  disease. 
Of  twenty-nine  cultures  taken  after  patients  had  been  in  bed  twenty- 
four  hours,  only  four  were  positive.  This  suggests  that  the  physical 
strain  the  men  had  undergone  may  have  caused  a  persistence  of  their 
bactersemia. 

Post-mortem  Findings. 

Five  fatal  cases  all  showed  typical  typhoid  ulceration  of  the  lower 
ileum  ;  one  case  showed  evidence  of  recrudescence.  Extraordinary 
enlargement  of  the  spleen  was  found  in  two  cases.  The  complications 
noted  at  autopsy  were  as  follows : — 

Case.s 
Intestinal  hitmorrhagc        ...  ...  ...  ...  ...  ...  1 


Perforation 

Thrombosis  and  infarction  of  lung 
Pneumonia  (pneumococcus  type  1; 
Intramuscular  haematoma  ... 
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Vaccination  Record. 

Titration  of  agglutinins  for  typhoid  and  paratyphoid  A  and  B 
showed  a  normal  amount  of    agglutinin  for  recently  vaccinated  men. 

Vaccination  records  showed  that  the  men  were  vaccinated  at  several 
different  camps  and  at  different  times,  so  the  possibility  that  a  faulty 
specimen  of  vaccine  was  employed  may  be  excluded.  The  typhoid 
bacilli  isolated  were  apparently  typical.  The  laboratory  findings  furnish 
no  explanation  of  the  infection  of  these  men. 


DISCUSSION. 

Sir  W.  Leish^IAN,  K.C.M.G.  :  I  am  sure  that  everyone  here, like  rayself,must 
have  been  greatly  interested  in  the  very  clear  report  on  this  outbreak  given  by 
our  three  American  colleagues.  From  several  points  of  view  it  is  a  very  excep- 
tional one  as  well  as  mysterious  in  several  aspects.  As  regards  the  t^'pe  of 
disease  it  is  clear  that  this  was  the  old  severe  form  of  typhoid  with  which  I 
was  very  familiar  in  old  days  in  India.  This  type,  during  the  war,  has  been 
very  rare,  and,  in  my  experience,  only  seen  in  individual  cases  and  not  in 
groups  of  men.  The  very  high  incidence  in  the  unit  attacked  is  remarkable, 
and  it  is  difficult  to  account  for  this.  Of  the  various  possibilities  suggested  by 
the  speakers  it  appears  to  me  that  the  most  probable  was  the  fact  that  the  men 
were  very  closely  aggregated  on  board  ship,  and  that  there  were,  therefore, 
abundant  opportunities  for  both  massive  and  repeated  infections  to  occur.  It 
is  possible  also  that  the  virulence  of  the  infecting  organism  may  have  been 
exalted  by  rapid  passage.  The  chief  interest  of  the  outbreak  to  me,  however, 
naturally,  centres  in  the  fact  that  it  took  place  in  inoculated  men.  I  may  say 
at  once  in  this  connexion  that  we  have  no  experience  in  our  Armies  of  any 
outbreak  among  inoculated  men  at  aU  comparable  to  that  described.  It  is 
true  that  odd  cases  of  a  severe  type  are  occasionally  encountered,  even  after 
recent  and  apparently  effective  inoculation,  but  when  severe  cases  are  seen  it 
is  usually  found  on  inquiry  that  the  men  have  either  never  been  inoculated  or 
that  their  inoculation  dates  back  to  a  period  of  two  or  more  years.  As  to  the 
apparent  failure  of  vaccine  in  this  instance.  Captain  Hopkins  has  xevy  clearly 
discussed  the  various  possibilities.  Although  men  may  frequently  avoid 
inoculation  by  various  subterfuges  this  cannot  be  responsible  here,  since  there 
is  clear  evidence  from  the  finding  of  paratyphoid  agglutinins  in  their  serum 
that  they  had  received  T.A.B.  vaccine.  The  fact  also  that  these  inoculations 
were  given  at  different  times  and  in  different  places  makes  it  impossible  that  a 
particular  batch   of  vaccine   may   have  been   at  fault   through  some  error  in 
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preparation  or  application.  There  is,  in  my  opinion,  no  evidence  to  suggest 
that  the  strain  of  typhoid  bacillus  isolated  from  these  cases  was  in  any 
important  respect  different  from  the  ordinary  strains.  It  is  well  known  that 
individual  strains  of  Bacillus  typJwans  may  differ  in  respect  of  their  antigenic 
properties,  but  there  is  no  evidence  that  we  have  in  enteric  fever  to  deal  with 
more  than  three  classical  organisms  of  typhoid,  paratyphoid  A  and  B. 
Altogether  the  unusual  features  of  this  outbreak  appear  to  me  to  remain 
without  satisfactory  explanation,  and  I  can  only  say  that  our  experience  in  the 
British  Army,  with  the  T.A.B.  vaccine  prepared  at  our  Army  Medical  College, 
shows  nothing  at  all  comparable  nor  anything  which  can  suggest  the  reason 
for  the  apparent  failure  of  vaccine  in  this  instance. 

Dr.  FOOED  Caiger  :  Quite  apart  from  the  clinical  value  of  the  record 
of  these  cases  there  are  two  questions  of  special  interest  which  emerge  from 
these  repoi'ts  :  First,  how  did  these  men  become  infected  ?  and  secondly,  why 
in  such  a  large  proportion  of  inoculated  men  did  preventive  inoculation  prove  a 
failure "?  It  seems  to  me  quite  likely  that  the  causes  leading  to  these  two 
results  may  be  somewhat  closely  connected.  Having  regard  to  the  close  and 
intimate  association  of  the  men  which  was  inevitable  during  their  training,  ship 
and  camp  life,  quite  apart  from  the  fact  of  their  having  bathed  together  on 
one  occasion,  I  do  not  think  we  need  look  much  further  for  a  reasonable 
explanation  of  the  high  percentage  of  infection.  To  refer  in  detail  to  the 
multiple  opportunities  of  transmitting  infection  under  these  conditions  would 
be  but  to  labour  the  subject,  and  I  will  not  occupy  your  time  in  doing  so. 
The  suggested  explanation,  that  the  men  had  bathed  together,  apparently  on  a 
single  occasion,  on  June  19,  even  though  the  water  is  described  as  shallow,  I 
confess  does  not  impress  me.  It  is  perfectly  true  that  the  large  bulk  of  the 
thirty-eight  attacks  developed  during  the  course  of  the  second  and  third  week 
after  the  bathing,  but  that  one  or  more  of  the  unrecognized,  but  inevitable, 
opportunities  of  transmission  incidental  to  the  close  conditions  under  which 
the  men  were  living,  was  responsible  for  the  spread  of  infection  appears  to  me 
more  probable,  especially  in  view  of  the  fact  that  fifty-seven  other  cases  arose 
among  the  organization  subsequently.  Now,  why  it  was  that  in  such  a  large 
proportion  of  these  men  preventive  inoculation  failed  to  protect,  is  to  my  mind 
more  difiicult  of  explanation.  The  result  is  certainly  disappointing,  and  to 
those  who,  like  Sir  "William  Leishman  and  myself,  were  members  of  the  Com- 
mittee appointed  by  the  Army  Council  to  investigate  and  report  on  antityphoid 
inoculation,  the  fact  that  in  38  per  cent,  of  248  men  inoculation  failed  to 
protect,  comes  as  somewhat  of  a  shock,  after  the  years  of  strenuous  work 
which  Sir  William  devoted  to  the  subject  during  the  course  of  that  inquiry. 
That  the  vaccine  was  not  at  fault  is  probable,  since  it  came  from  many 
and  various  sources.  That  the  diagnosis  of  the  cases  was  beyond  question  is 
attested  both  by  the  excellent  clinical  records  and  the  careful  bacteriological 
and    serological  data    presented   by    Captain    Hawn    and   Captain    Hopkins 
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respectively.  A  point  which  occurs  to  me  as  possibly  worthy  of  some  con- 
sideration is  the  length  of  the  interval  following  inoculation.  In  this  series 
the  interval  appears  to  have  been  in  most  cases  about  eight  or  nine  months. 
Now,  although  there  is  a  general  belief  that  the  protection  conferred  by 
inoculation  may  be  expected  to  last  for  a  period  of  about  two  years  in 
gradually  diminishing  degree  in  the  human  subject,  I  believe,  if  my  memory 
serves  me  right,  that  specific  antibodies  cannot  be' detected  in  the  blood  after 
about  five  months  from  the  time  of  inoculation.  May  not  this  have  some 
bearing  on  the  failure  of  protection  in  this  series,  especially  if  in  tlie  presence 
of  what  Sir  William  Leishman  is  inclined  to  regard  as  the  most  likely  ex- 
planation— -^-iz.,  a  mass  infection  ?  To  this  view  I  incline,  though  not  neces- 
sarily committing  myself  to  the  bathing  hypothesis.  No  vaccine  is  capable 
of  affording  protection  against  a  virus  if  present  in  overwhelming  quantity. 
As  regards  the  clinical  aspect  of  the  attacks,  they  were,  as  Sir  William 
Leishman  has  rightly  said,  characteristic  of  typhoid  as  we  knew  it  before  the 
days  of  inoculation  :  70  per  cent,  are  returned  as  severe,  with  a  mortality  of 
13'15  per  cent.,  a  death  roll  consistent  with  failure  of  inoculation.  The 
diarrhoea  rate,  58  per  cent.,  is  evidence  in  tlie  same  direction,  diarrhoea 
being  admittedly  more  frequent  in  severe  cases  of  typhoid  than  in  mild 
ones,  which  are  more  apt  to  be  attended  with  constipation.  Abdominal 
distension  is  recorded  as  having  occurred  in  nine  instances — i.e.,  almost  25 
per  cent.  For  this,  I  think,  the  treatment  must  have  been  responsible.  With 
judicious  dieting,  coupled  with  the  administration  of  a  reliable  antiseptic  in 
efficient  doses,  distension  should  not  occur  at  all  in  uncomplicated  typhoid. 
Except  as  a  result  of  perforation,  I  have  not  seen  meteorism  arise  in  a  case  of 
typhoid  treated  in  my  wards  for  the  last 'twelve  or  fifteen  years.  Nose  bleeding 
is  given  as  occurring  in  as  many  as  26  per  cent.,  a  proportion  which  must  be 
quite  exceptional.  The  atropine  test  is  recorded  as  positive  in  79  per  cent,  of 
the  cases.  Since  reading  Captain  Harris's  paper,  in  which  I  was  much 
interested,  I  have  only  had  the  opportunity  of  trying  the  test  in  some  twelve 
or  thirteen  cases  of  typhoid  fever,  and  in  every  instance  it  was  positive.  The 
number  is,  of  course,  small,  but  the  test  was  in  each  case  applied  before  the 
end  of  the  second  week,  whereas  I  gathered  from  Captain  Hawn  that  in  few, 
if  any,  of  his  cases  was  it  tried  before  the  twenty-first  day,  which  may 
account  for  the  difference.  As  an  early  test  I  regard  it  as  valuable*  though 
controls  have  shown  that  it  occurs  not  infrequently  in  other  febrile  conditions. 
Like  the  diazo  reaction,  its  chief  claim  would  seem  to  be  its  negative  value 
in  the  earlier  stage  of  the  disease,  before  the  agglutination  test  can  be 
relied  on. 

Lieutenant-Colonel  D.  HAB^^Ey,  C.M.G.,  E.A.M.C. :  As  ofiicer-in-charge  of 
the  Vaccine  Department  of  the  Eoyal  Army  Medical  College  for  the  last  five 
years  the  news  that  an  outbreak  of  unmodified  typhoid  fever  had  occuired 
among  inoculated  American  troops  came  as  a  severe  shock  ;  and  this  for  two 
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reasons  :  first,  that  the  vaccine  as  used  in  our  Army  is  jjractically  identical 
with  that  used  by  the  American  Army,  the  same  strains  being  used,  althouglt 
the  basis  of  our  vaccine  is  still  a  In-otli  culture  of  typhoid.  Secondly,  that 
previous  to  the  war  the  American  Army  had  got  most  excellent  results  with 
their  vaccine,  and  had  practically  wiped  out  enteric  fever  in  their  old  regular 
army,  and  also  up  to  the  present  their  results  had  been  satisfactory.  We 
were,  of  course,  familiar,  both  before  the  war  and  during  the  war,  with  cases 
of  typhoid  occurring  among  inoculated  men,  but  these  cases  were  isolated 
instances  and  were  modified  by  the  inoculation.  With  only  one  exception 
we  had  no  outbreaks  of  unmodified  enteric  among  inoculated  men,  and  in  this 
one  exceptional  case  in  one  body  of  men  it  was  found  that  the  vaccine  used 
was  not  efficacious.  I  would  suggest  that  possibly  the  fact  that  the  men  were 
inoculated  frequently  and  at  short  intervals  of  time  with  varying  doses  of 
different  strains  of  bacilli  may  have  resulted  not  in  an  increased  immunity  for 
the  typhoid  element  of  the  vaccine — as  would  have  been  the  result  if  an 
interval  of  some  months  had  been  allowed  to  elapse  between  the  various  series 
of  inoculations— but  rather  in  a  decrease  of  the  immunity.  For  instance, 
I  notice  that  it  is  stated  on  the  protocols  that  one  man  completed  his  typhoid 
inoculations  on  October  23,  and  his  paratyphoid  on  October  28,  1917.  The 
question  has  been  raised  whether  the  strain  which  infected  these  men  may  not 
be  a  new  race  of  typhoid  bacillus  against  which  our  vaccine  is  not  protective. 
Through  the  kindness  of  Captain  Glynn,  E.A.M.C.,  of  Liverpool,  I  have  been 
able  to  test  this  theory,  as  he  supplied  me  with  three  strains  of  Bacillus 
typhostis  isolated  from  the  blood  of  cases  of  fever  among  men  who  had  landed 
with  this  party.  Unfortunately,  owing  to  pressure  of  other  work,  I  was  not 
able  to  investigate  the  matter  thoroughly,  but  so  far  as  my  experiments  go 
they  afford  evidence  that  the  strain  isolated  from  these  men  is  not  a  special 
and  distinct  race  of  Bacillus  typhosus.  I  found  that  the  serum  of  a  rabbit 
immunized  by  our  vaccine  strain  agglutinated  this  bacillus  to  the  same  extent 
as  it  did  the  homologous  strain,  and  also  that  the  serum  of  inoculated  men  who 
had  received  two  doses  of- our  vaccine,  when  tested  against  this  U.S.A.  strain, 
agglutinated  it,  and  when  tested  by  the  opsonic  method  it  was  phagocyted 
to  the  same  extent  as  our  own  strains.  I  was  unable  to  carry  out  any  tests  as 
to  the  virulence  of  the  strain,  but  possibly  before  subculture  it  may  have  been 
possessed  of  a  high  virulence.  The  question  whether  we  should  include  this 
strain  in  our  vaccine  was  discussed,  but  this  has  not  been  done,  and  our  results 
continue  to  be  satisfactory.  In  spite  of  the  introduction  of  this  fresh  source 
of  infection,  cases  of  enteric  fever  have  not  occurred  among  troops  associated 
with  this  body  of  men.  either  on  board  ship,  at  home,  or  in  France. 

Captain  Feed.  M.  Header,  M.C,  U.S.A. :   In  reply  to  questions  which 

have  been  raised  in  the  discussion,  I   would   state   that   I  am  not  sure  that 

bathing  in  the  shallow  lake  had  anything  to  do  with  the  spread  of  the  infection. 

However,  the  appearance  of  several  cases  during  the  period  of  ten  to  fifteen 
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days  after  this  incident  suggests  that  it  may  have  been  a  factor.  In  regard  to 
the  inoculation  with  paratyphoid  vaccine  on  October  28  in  the  given  instance, 
I  would  state  that  the  record  is  such  that  it  is  not  possible  to  know  whether 
the  series  of  injections  was  begun  or  ended  on  that  date.  It  is  quite  possible 
that  only  one  dose  of  paratyphoid  was  given,  and  that  on  the  28th. 
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PEESIDENT'S    ADDEESS/ 
Enteric  Fever  in  Flanders,   1914  and   1915. 

By  E.  W.  Goodall,  M.D.,  Lieutenant-Colonel  (Temp.), 

E.A.M.C. 

The  great  War  brought  its  cohort  of  fevers  in  its  train,  just  as  in 
the  past  international  conflicts  of  less  magnitude  and  ferocity  almost 
invariably  brought  theirs.  Of  these  fevers  some  were  old  acquaintances, 
whose  reappearance  was  not  unexpected  ;  others,  known  to  our  fore- 
fathers, were  strange  to  us,  who  christened  them  with  new  names  and 
for  their  very  novelty  paid  more  attention  to  them  than  to  their  better- 
known  allies.  But  as  the  mere  waging  of  this  war  has  involved  the 
energies  of  so  large  a  portion  of  mankind  as  to  preclude  up  to  now 
the  setting  forth  to  those  engaged  in  it  of  any  clear  view  of  its  purely 
military  events  and  circumstances  in  their  interwoven  relations,  so 
it  is,  I  must  suppose,  that  not  yet  has  there  been  presented  to  us  a 
comprehensive  picture  of  the  course  and  effects  of  the  aforementioned 
diseases,  which  are  part  and  parcel  of  the  circumstances  of  the  War. 
A  snapshot  here,  a  sketch  there,  rarely  anywhere  a  finished  picture, 
are  all  that  have  been  produced.  The  clinician  and  the  pathologist, 
especially  the  bacteriologist,  have  so  far  been  the  principal  artists. 
Not  that  the  epidemiologist  has  left  his  canvas  untouched,  as  was 
shown  by  my  predecessor  in  this  chair  a  year  ago.  Moreover,  as  I  have 
said,  it  is  the  more  unfamiliar  diseases  that  have  attracted  most  notice, 
and  it  is  partly,  I  believe  for  this  reason,  that  so  little  has  been  heard, 

'  At  a  meeting  of  the  Section,  held  December  13,  1918. 
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in  this  country  at  any  rate,  of  the  enteric  epidemic  in  Flanders,  and  so 
much,  comparatively,  of  epidemics  of  other  diseases  in  various  theatres 
of  the  War.  Not  that  I  can  claim  to  furnish  the  finished  picture.  I  did 
not  see  enough  of  the  epidemic ;  I  caught  but  glimpses  here  and  there. 
It  engaged  the  attention  of  several  different  authorities,  those  of  the 
Belgian,  French  and  British  Armies  and  of  the  Belgian  Civil  Government 
(not  to  mention  those  of  the  German  Army),  so  that  only  a  vt^riter  who 
has  access  to  the  several  official  documents  and  has  studied  its  phases 
continuously  and  on  the  spot,  can  hope  to  present  a  complete  and 
accurate  account  of  the  epidemic  as  a  whole.  I  saw  and  learnt  enough, 
however,  of  its  main  features  to  justify  me  in  bringing  some  account 
of  it,  however  imperfect,  to  the  notice  of  this  Section. 

It  is  certain  that  enteric  fever  was  prevalent,  though  perhaps  not 
widely  prevalent,  in  Belgium  at  or  about  the  time  the  War  broke  out, 
and  soon  after  that  date  indications  of  an  epidemic  began  to  appear. 
Cases  of  enteric  began  to  crop  up  in  England  during  the  autumn  of  1914 
among  Belgian  refugees  who  must  have  become  infected  in  the  country 
from  which  they  had  fled.  I  had  a  few  cases  of  this  kind  under  my 
own  observation  at  the  Eastern  Hospital,  Homerton.  For  instance, 
a  certain  family  left  their  home  in  Werchter,  a  few  miles  from  Louvain, 
on  September  12  and  went  to  Baal  the  same  day.  There  they  stayed 
till  September  26,  when  they  left  for  Antwerp,  which  they  reached  on 
the  27th.  On  October  4  they  sailed  from  Antwerp  for  London  and  they 
arrived  at  the  Alexandra  Palace  (then  used  as  a  refuge)  on  October  6. 
Two  of  the  family,  a  boy  and  a  girl,  began  to  fall  ill  on  the  steamer 
between  Antwerp  and  London.  Allowing  for  an  incubation  period  of 
ten  days  these  children  must  have  been  infected  about  September  25, 
while  they  were  at  Baal.  Similar  cases  continued  to  be  met  with  in 
London  up  to  January,  1915  [1]. 

You  will  remember  that  the  German  Army,  after  the  first  few  days 
of  the  War,  advanced  rapidly  through  Belgium  and  many  of  the 
inhabitants  fled  hastily  before  it.  Some  of  the  advanced  patrols  of 
the  German  Army  were  reported  at  the  time  to  have  pushed  forward 
so  far  ahead  as  to  have  got  out  of  touch  with  the  main  body  and  to  have 
been  temporarily  short  of  ^Drovisions,  so  that  a  silly  rumour  arose  that 
the  German  Army  was  already  getting  into  a  bad  way  as  regards  its 
food  supplies.  The  flight  of  the  inhabitants  and  the  rapid  advance  of 
the  Germans  were  eminently  calculated  to  spread  enteric  fever  amongst 
the  latter  as  well  as  the  former,  if  the  disease  was  already  at  all 
prevalent.     Besides  these  factors  the  nature  of  the  invaded  country  has 
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to  be  considered.  The  whole  country  west  of  a  line  drawn  through 
Antwerp  and  Brussels  is  a  plain,  intersected  with  rivers,  mostly 
canalized,  canals  and  ditches,  the  water  in  which  can  How  but  very 
slowly.  This  plain  is  in  places  thickly  populated  and  highly  cultivated, 
and  human  excreta  are  largely  used  for  the  purpose  of  fertilization. 
The  water  supply  is  derived,  at  any  rate  in  the  villages  and  small 
towns,  from  wells,  mostly  shallow.  It  will  be  remembered,  further, 
that  the  Belgians  as  a  defensive  measure  flooded  the  country  to  the 
north-east  of  Dixmude,  and  the  scheme  of  inundation  was  completed 
by  November  18.  The  effect  of  this  was  to  accentuate  the  natural 
stagnation  and  to  swamp  large  areas  in  that  part  of  the  country. 
About  the  third  week  in  November  the  German  Army  was  held  up  at  a 
line,  which,  starting  from  near  Nieuport  on  the  coast,  ran  southwards 
east  of  Ypres  and  west  of  Lille  ;  trench  warfare  began,  and  the  trenches, 
largely  in  consequence  of  the  inundations  above  mentioned,  became 
flooded.  Further,  those  who,  like  myself,  are  convinced  that  anti- 
typhoid inoculation  is  a  valuable  prophylactic  against  typhoid  fever 
would  adduce  as  another  favourable  condition  the  fact  that  of  the  four 
armies  engaged  in  Flanders,  only  the  British  was  at  all  adequately 
protected  by  that  measure.  From  what  was  said  at  a  meeting  of  the 
Strasburg  Society  of  Military  Surgeons  [2]  towards  the  end  of  1914, 
it  appears  that  antityphoid  inoculation  was  not  practised  with  'any 
thoroughness  in  the  German  Army  during  the  first  months  of  the  War. 
This  statement  is  corroborated  by  Goldscheider  and  Kroner  [3]  who,  in 
September,  1915,  recorded  the  fact  that  antityphoid  inoculation  was 
not  begun  in  that  army  till  late  in  October,  1914  ;  and  again  later,  by 
Henke  [4],  who  in  an  analysis  of  autopsies  of  German  soldiers  who 
died  of  enteric  in  Flanders  at  that  time  (1914-15)  states  that  few 
of  them  had  undergone  inoculation.  As  regards  the  French  Army 
Vincent  and  Muratet  [5]  write  that  "  the  circumstances  of  the  present 
war  did  not  at  first  permit  of  the  universal  employment  of  preventive 
vaccination  in  the  Army";  and  Blum  and  Voisin  [0],  in  drawing 
attention  to  the  modification  which  enteric  fever  in  the  French  Army 
underwent  soon  after  the  beginning  of  1915,  concluded  that  the  change 
was  due  to  the  fact  that  by  that  time  the  troops  were  inoculated, 
whereas  before  that  date  they  had  not  been  so  protected.  With  all 
these  favouring  conditions  it  was  not  surprising  to  find  Major  Stedman, 
K.A.M.C.  (T.),  writing  to  the  Times  on  December  1  to  say  that  there 
was  a  good  deal  of  typhoid  amongst  the  Belgian  troops  and  that  an 
epidemic  was  to  be  feared  in  Flanders.  He  suggested  that  a  hospital 
F — 3a 
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for  600  beds  should  be  established  at  La  Panne  and  another  for  300  at 
Calais.  According  to  a  statement  in  the  British  Medical  Journal  a  few 
days  later  (December  5,  1914)  [7],  cases  from  the  Belgian  Army  began 
first  to  arrive  at  Calais  on  November  20,  and  came  in  at  the  rate  of 
twenty  to  thirty  a  day.  On  December  2  the  Hon.,  now  Sir  Arthur 
Stanley,  and  Sir  H.  C.  Perrott,  of  the  Joint  Committee  of  the  British 
Red  Cross  Society  and  of  the  Order  of  St.  John  of  Jerusalem,  wrote  to 
the  Times  stating  that  the  Committee  was  making  a  grant  of  £10,000 
for  hospitals  for  typhoid  amongst  the  Belgians,  and  on  the  same  date  a 
leading  article  in  that  newspaper  drew  attention  to  the  seriousness  of 
the  position.  On  December  5  there  was  published,  also  in  the  TimeSy 
an  anonymous  letter,  signed  "  W.  A.  F.,"  in  which  the  writer  stated 
that  a  week  previously  he  had  been  in  a  town  in  South-East  Belgium, 
occupied  by  the  Germans,  that  there  were  1,500  cases  of  typhoid  in  the 
town,  and  that  the  authorities  were  providing  accommodation  for  4,000 
additional  cases.  In  another  leading  article  the  Times  suggested  that 
there  was  a  good  deal  of  typhoid  in  the  German  Army  and  that  the 
disease  might  spread.  On  December  7  two  letters  appeared,  one  from 
Colonel  Fairholme,  the  other  from  Dr.  Melis,  who  were  both  at 
Dunkirk,  accusing  Major  Stedman  of  exaggeration.  Dr.  Melis,  who 
was  officially  connected  with  the  Belgian  Army,  stated  that  there  had 
beea  only  126  cases  amongst  the  Belgian  troops.  The  Times  returned 
to  the  subject  the  next  day  with  a  special  article  in  which  it  repeated 
the  belief  that  the  German  Army  was  infected,  and  added  the  suggestion 
that  the  disease  was  likely  to  spread  through  floods,  a  view  which  was 
supported  by  a  writer  in  the  Lancet  for  December  12,  1914.  There  the 
subject  ended,  so  far  as  the  Times  was  concerned.  But  the  126  cases 
in  the  Belgian  Army,  admitted  by  Dr.  Melis  on  December  7,  were  quite 
sufficient  to  point  to  what  was  taking  place  there  and  was  likely  to 
happen  later.  The  epidemic  must  have  been  well  on  its  way  about  that 
time  ;  not  only  was  the  Belgian  Army  affected,  but  also  the  British, 
French  and  German  Armies,  and  Belgian  civilians.  Of  the  British  and 
French  military  cases  I  shall  make  mention  later.  As  regards  the 
German  Army  there  is  evidence,  besides  that  to  which  I  have  already 
alluded,  that  the  military  authorities  had  considerable  anxiety  on 
account  of  typhoid  during  the  last  quarter  of  1914.  There  were 
meetings  of  German  medical  men  at  the  end  of  1914  and  beginning 
of  1915,  and  the  British  Medical  Journal  [8]  of  May  29,  1915,  stated 
that  "  in  the  accounts  appearing  in  the  German  medical  press  figures 
are  not  given,  but  enough  is  published  to  show  that  these  outbreaks 
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have  given  great  trouble  and  that  they  have  in  some  respects  differed 
from  the  classical  picture  of  typhoid  fever."  According  to  Bruns  [9] 
there  were  20,000  cases  in  the  German  Army  during  1914-15.  The 
German  writers  Goldscheider  and  Kroner,  whom  I  have  already  quoted, 
state  that  the  disease  appeared  in  the  German  Army  during  the  second 
week  in  September,  1914,  and  reached  its  height  in  November. 
I  do  not  mean  to  suggest  that  the  typhoid  in  either  the  French  or 
German  Armies  was  confined  to  the  Flanders  area.  It  was  certainly 
prevalent  elsewhere,  for  in  March,  1915,  we  find  Professor  Grober  [10] 
discussing  its  prevalence  on  both  German  fronts,  and  as  regards  the 
French,  according  to  Bousquet  [11],  there  was  an  epidemic  during 
the  first  fortnight  of  September,  1914,  in  the  military  territory  of 
Belfort.  Factors  which  helped  both  to  propagate  and  foster  the 
epidemic  were  overcrowding  and  difficulties  with  the  supply  of  water 
and  the  removal  of  excreta.  For  instance  the  search  parties  of  the 
Friends'  Ambulance  Unit  found  later  on,  in  March  and  April,  1915, 
that  at  Brielen,  with  a  normal  population  of  800  to  900  persons,  there 
were  500  refugees ;  in  the  commune  of  Proven,  besides  the  usual 
population  of  1,600,  there  were  600  refugees ;  in  that  of  Watou, 
population  3,500,  there  had  been  as  many  refugees,  and  even  in  the 
middle  of  April  there  were  still  2,500.  In  Vlamertinghe  there  were 
3,000  refugees.  It  must  further  be  remembered  that  many  of  these 
towns  and  villages  also  contained  large  numbers  of  soldiers,  billeted  and 
encamped.  Inquiry  elicited  that  in  some  of  these  places  the  water  from 
the  wells  had  never  been  satisfactory  in  quantity  or  quality  even  before 
the  War,  and  was  usually  "  troublee  "  after  heavy  rain.  The  over- 
crowding increased  the  difficulty  as  to  quantity. 

It  would  appear  that  the  outbreak  began  to  assume  epidemic  pro- 
portions soon  after  the  armies  settled  down  to  trench  warfare  in 
November,  1914.  By  the  end  of  the  year  the  epidemic  was  assuming  a 
very  serious  aspect,  and  was  compelling  the  attention  of  the  various 
authorities.  Many  civilian  cases  of  enteric  were  daily  being  brought  to 
the  notice  of  the  medical  staff  of  the  Friends'  Ambulance  Unit,  who 
were  stationed  at  Ypres,  and  it  is  through  my  membership  of  this 
organization  that  I  learnt  most  of  the  facts  which  I  am  about  to 
relate. 

The  Unit  had  posted  a  party  in  the  affected  area,  Ypres  and  its 
neighbourhood,  as  early  as  October,  1914.  After  several  adventurous 
attempts  to  find  a  suitable  refuge  for  the  sick  and  wounded  inhabitants 
who  still  remained  in  and  about  the  town,  the  Unit  obtained  possession 
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of  part  of  a  large  asylum  for  lunatics,  L'Asile  du  Sacre  Coeur,  the  other 
part  of  which  was  occupied  by  a  military  ambulance.  This  was  a  fine 
building,  erected  only  a  few  years  previously  just  outside  Ypres  on  the 
Poperinghe  road.  At  that  time,  December  1,  1914,  it  had  escaped 
damage.  On  December  21  and  22,  however,  it  was  shelled,  and  the 
inmates  had  to  be  evacuated.  But -a  return  was  made  a  few  days 
later,  on  December  27,  and  the  building,  most  of  the  wards  of  which 
remained  intact,  was  ased  as  a  hospital  by  the  Unit  till  the  second 
bombardment  of  Ypres  in  April,  1915.  The  Unit's  local  head- 
quarters were  also  set  up  in  this  institution. 

Besides  the  treatment  of  patients  in  hospital  the  medical  officers  of 
the  Unit  carried  on  an  extensive  outdoor  visiting  practice  amongst  the 
remaining  inhabitants  of  Ypres  and  the  surrounding  villages  not 
occupied  by  the  enemy.  During  the  latter  part  of  December  cases  of 
febrile  diarrhoea,  which  roused  a  suspicion  of  enteric,  began  to  occur 
in  considerable  numbers.  The  medical  ofhcers  seem  at  first  to  have 
had  some  doubt  as  to  the  diagnosis,  because  the  cases  did  not 
correspond  to  enteric  as  they  had  known  it  in  times  of  peace  in 
England  and  other  countries,  and  there  was  no  means  then  available 
to  them  of  supplementing  clinical  by  bacteriological  methods  of 
diagnosis.  It  was  no  very  long  period,  however,  before  the  true 
nature  of  the  cases  was  recognized. 

From  the  middle  of  November,  1914,  to  the  middle  of  Jaauary, 
1915,  Ypres  had  been  evacuated  by  the  armies.  Then  both  the  British 
and  French  Armies  returned,  and  the  sanitary  conditions  necessarily 
occupied  the  earnest  attention  of  the  medical  departments.  The 
Friends'  Ambulance  Unit  was  now  able  to  undertake  a  very  impor- 
tant role.  I  have  been  informed  that  in  January,  1915,  there  were 
upwards  of  8,000  civilians  still  in  the  town  of  Ypres,  and  large 
numbers  in  the  neighbouring  villages.  But  few  Belgian  medical 
practitioners  remained.  I  suppose  there  had  been  a  large  call  on 
the  profession  in  that  part  of  Belgium  for  service  in  the  army  and 
amongst  refugees  elsewhere.  Moreover,  those  doctors  who  stayed 
had  not  such  facilities  for  getting  about  as  were  at  the  disposal 
of  members  of  the  Unit.  Consequently  the  services  rendered  by 
the  Unit  in  succouring  the  sick  and  distressed  had  greatly  endeared 
it  to  the  inhabitants,  with  whom,  therefore,  it  had  considerable  in- 
fluence. Indeed,  the  hospital  in  the  asylum  had  been  recognized  by 
the  Ypres  Committee  of  Safety  as  the  Ypres  Civil  Hospital.  The 
authorities  of    the  British    Army,    therefore,   acted    wisely  when  they 
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determined  to  enlist  the  services  of  the  Unit  as  a  friendly  link  between 
themselves  and  the  Belgian  Civil  Authorities,  for  while  it  was  absolutely 
necessary  to  enforce  certain  measures  in  order  to  ensure  the  safety  of 
the  health  of  the  armies,  it  was  desirable  to  do  so  with  as  little  friction 
as  possible  between  the  British  Army  on  the  one  hand  and  the 
Belgian  Civil  Government  and  population  on  the  other.  Not  only 
did  the  Unit  carry  out  this  delicate  and  difficult  duty  with  tact 
and  success,  but  its  share  in  the  execution  of  a  number  of  sanitary 
measures  which  it  was  found  necessary  to  put  into  action  was 
large  and  important.  The  heads  of  the  Unit  at  that  time 
were :  Mr.  Philip  Baker,  the  officer  in  command,  Mr.  Geoffrey 
W.  Young,  the  officer  in  charge  of  the  work  in  the  Ypres 
area,  Dr.  Humphrey  Nockolds  (now  Captain  Nockolds,  D.S.O., 
E.A.M.C),  the  principal  medical  officer,  and  Dr.  G.  K.  Fox,  officer 
in  charge  of  the  medical  arrangements  at  Ypres.  The  representative  of 
the  Medical  Service  of  the  British  Army  was  Captain  M.  Coplans  (now 
Major  Coplans,  D.S.O.,  E.A.M.C),  Sanitary  Officer  of  the  British 
Army,  Y^pres-Poperinghe  zone,  to  whom,  as  also  to  Captain  Henry, 
I  am  indebted  for  much  information. 

Area  Affected  by  the  Epidemic. — Whilst  we  know  that  there  was  a 
considerable  amount  of  enteric  in  the  German  Army  in  Flanders 
towards  the  latter  part  of  1914,  we  know  nothing  as  to  the  extent  to 
which  the  civil  population  in  the  territory  occupied  by  the  enemy  was 
affected.  The  same  uncertainty  exists  in  respect  of  the  area  over 
which  the  epidemic  spread  itself.  I  can  speak  only  of  the  country 
occupied  by  the  Allies.  The  patients,  civil  and  military,  who  came 
under  the  cognizance  of  the  Friends'  Ambulance  Unit  came  almost 
entirely  from  that  small  corner  of  Belgium  which  the  Germans  ha'd 
not  invaded,  from  Nieuport  on  the  north  to  Ploegsteert  on  the  south. 
This  is  an  area  about  thirty-one  miles  long  by  twelve  broad.  The 
patients  were  Belgian  civilians  and  French  soldiers.  A  considerable 
number  of  the  Belgians  were  refugees  from  places  within  the  German 
lines ;  a  few  of  them,  at  the  beginning  of  the  epidemic,  may  have 
been  infected  in  these  places.  Most  of  them,  however,  became 
attacked  in  the  towns  and  villages  in  which  they  had  found  a  tem- 
porary home.  A  few  French  soldiers  under  my  care  had  fallen  ill  in 
places  at  a  considerable  distance  from,  the  frontier  on  the  French  side  ; 
but  they  may  have  been,  and  most  probably  were,  infected  at  the  Front. 
As  the  medical  officers  of  the  Unit  were  brought  into  contact  only  with 
patients  who  were  either  French  soldiers  who  had  been  on  active  service 
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at  the  Front  when  they  fell  ill,  or  with  Belgian  civilian  inhabitants 
and  refugees,  I  cannot  say  with  absolute  certainty  whether  or  not  the 
epidemic  flowed  over  the  Franco-Belgian  frontier.  I  have  no  evidence 
that  it  did.  No  Belgian  refugees  stayed  in  that  part  of  France,  and 
French  civilians  were  not  allowed  to  cross  over  the  frontier  into 
Belgium.  As  it  was  the  refugees  who  brought  the  disease  into  the 
Belgian  villages  away  from  the  Front,  in  their  absence  from  French 
territory  the  presence  of  the  disease  was  hardly  to  be  expected.  The 
authorities  of  Dunkirk  were  naturally  apprehensive  of  an  outbreak  on 
account  of  its  proximity  to  the  epidemic  area.  But  so  far  as  I  could 
ascertain  no  cases  arose  in  that  town  or  its  suburbs  during  the 
three  and  a  half  months  I  was  there  (January  to  May,  1915). 

Xor  am  I  certain  whether  the  epidemic  suddenly  and  quickly  spread 
over  the  area  mentioned  above,  or  gradually  invaded  it.  The  cases  first 
dealt  with  by  the  Unit  naturally  came  from  its  centres  of  work,  Ypres 
and  Poperinghe,  and  their  immediate  vicinity  ;  but  there  are  reasons 
for  believing  that  the  epidemic  spread  rapidly  towards  the  end  of 
December,  1914. 

Number  of  Cases. — As  with  regard  to  the  extent  of  country  affected 
so  in  respect  of  the  number  of  persons  attacked  my  information  is 
limited  ;  but  so  far  as  it  goes  it  indicates  that  the  number  was  very 
considerable.  During  my  stay  in  Dunkirk  I  visited  three  large  military 
hospitals  in  that  port  and  its  immediate  neighbourhood  which  contained 
between  them  about  3,000  beds,  nearly  all  of  which  were  occupied  by 
enteric  cases  ;  and  there  were  other  hospitals  concerning  which  I 
received  information,  but  which  I  did  not  visit,  containing  some 
hundreds  of  similar  cases.  So  anxious  were  the  French  authorities 
for  increased  accommodation  for  enteric  fever  cases  amongst  their 
troops  in  the  Ypres  sector  that  they  appealed  to  the  Friends' 
Ambulance  Unit  for  assistance  in  providing  them.  Even  if  it  is 
admitted  that  not  all  the  cases  received  into  these  hospitals  were 
enteric  yet  there  must  have  been  somewhere  about  4,000  cases  under 
treatment  daily  during  January  and  February,  1915,  in  Dunkirk  and 
its  neighbourhood.  How  many  cases  there  were  in  the  Belgian  Army 
I  do  not  know,  but  from  the  statements  already  quoted  from  the  Times 
and  the  British  Medical  Journal  the  number  must  have  been  con- 
siderable. The  British  Army  furnished  comparatively  few  cases,  only 
827  up  to  May  22,  1915.  As  for  the  German  Army  I  have  already 
stated  the  reasons  for  concluding  that  there  were  in  it  a  very  large 
number  of  cases.     Of  Belgian  civilians  in  round  numbers  1,000  passed 
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through  the  wards  of  the  hospitals  of  the  Friends'  Ambulance  Unit 
at  Ypres  and  Poperinghe,  all  of  them  suffering  from  enteric  ;  most  of 
the  admissions  were  during  the  three  months  January  to  March.  It 
has  been  estimated  by  one  of  the  medical  officers  of  the  Unit  who  is 
thoroughly  conversant  with  that  branch  of  the  Unit's  work,  that  about 
1,000  other  cases  came  to  the  cognizance  of  the  officers  of  the  Unit, 
patients  who  remained  in  their  homes,  or  were  admitted  to  other 
hospitals,  Belgian  and  British.  Doubtless  there  were  other  cases  of 
which  the   Unit  never  heard. 

Character  of  the  Cases. — As  I  have  already  stated,  there  was  at 
first  some  doubt  as  to  the  true  nature  of  the  disease  ;  but  before  I 
joined  the  Unit  the  medical  officers  had  come  to  the  conclusion  that 
most  of  the  cases  were  enteric.  On  February  1  I  went  to  Poperinghe 
and  stayed  there  for  two  or  three  weeks,  so  that  I  had  ample  oppor- 
tunity of  clinical  observation  both  there  and  at  Ypres.  I  confirmed  the 
opinion  already  expressed  by  the  medical  officer  in  charge,  that  the 
disease  was  enteric,  though  the  type  was  a  little  different  from  what 
I  had  been  accustomed  to  meet  with  in  London.  I  quote  from  a 
report  which  I  made  to  the  Committee  of  the  Unit  at  the  time  : — 

"  The  patients  were  FlecDish  civilians.  The  majority  of  them  were  refugees. 
....  A  few  of  them  showed  signs  of  deprivation  of  food,  and  many  were 
very  dirty,  and  were  the  subiects  of  bed-sores  and  other  cutaneous  lesions 
when  they  were  admitted.  Women  were  in  a  decided  majority,  which  was, 
I  suppose,  to  be  accounted  for  by  the  fact  that  a  large  number  of  the  men 
were  serving  in  the  army.  The  majority  were  of  the  ages  at  which  enteric  is 
most  conjmon,  15  to  25.     The  type  of  disease  was  severe,  especially  amongst 

the  Ypres  cases The  patients  were  very  ill  on  admission  ;  it  was  rare 

for  a  patient  to  be  admitted  who  had  been  ill  less  than  a  week,  and  most  of 
them  had  been  ill  for  two  or  three  weeks  or  longer. 

The  disease  as  I  saw  it  at  Poperinghe  and  Ypres  differed  in  several  points 
from  the  types  1  had  been  accustomed  to  see  in  England  during  the  previous 
twenty-five  years. 

(1)  The  fever,  as  shown  by  the  temperature  charts,  ran  a  very  irregular 
course,  the  oscillations  being  frequent  and  extreme,  so  that  the  curve  on  the 
chart  at  the  height  of  tlie  disease  resembled  in  many  cases  that  of  a  case  of 
pyaemia  or  phtliisis  rather  than  of  enteric  fever.  High  temperatures,  104°  to 
to  105°  F.,  were  by  no  means  uncommon,  though  the  temperature  seldom 
remained  at  this  height  for  any  length  of  time. 

(2)  A  considerable  number  of  the  cases  exhibited  j)ronounced  nervous 
symptoms,  coma,  or  semi-coma,  or  on  the  other  hand  restlessness  and 
delirium.  An  interesting  point  was  that  in  the  cases  which  recovered  the 
mental  symptoms  did  not  quickly  pass  off  as  the  general  condition  improved 
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and  as  the  temperature  fell.  The  comatose  cases  did  worse  than  the  others  ; 
in  such  cases  death  occurred  without  recovery  of  consciousness,  even  though 
the  temperature  fell.  I  am  inclined  to  attribute  this  mental  state  to  the 
harassing  conditions  under  which  the  patients  had  been  living  for  some  time 

before  they  were  taken  ill 

(3)  The  clinical  evidence  went  to  show  that  probably  the  intestinal  lesions 
....  were  by  no  means  extensive  or  severe.  Death  was  due  either  to  cardiac 
failure,  probably  caused  by  myocarditis,  or  to  hypostatic  pneumonia.  The 
number  of  cases  of  intestinal  haemorrhage  and  perforation  were  distinctly 
below  the  average.  While  I  was  at  Poperinghe  there  was  only  one  case  in 
which  there  was  reason  for  supposing  that  perforation  had  occurred  (no 
autopsy  was  made),  and  two  of  haemorrhage  ;  both  the  latter  cases  were  slight 
so  far  as  the  haemorrhage  was  concerned.  Including  the  cases  in  the  wards  of 
which  I  had  charge  and  those  under  the  care  of  Dr.  Eees,  there  must  have 
been  nearly  120  cases  through  the  hospital  while  I  was  there.  I  was  informed 
by  Dr.  Fox  and  Dr.  de  Wulf  that  the  same  scarcity  of  perforation  cases 
was  noticed  at  the  Sacre  Coeur  Hospital  at  Ypres  and  the  civil  hospital  at 
Poperinghe.  The  clinical  symptoms  were  borne  out  by  such  post-mortem 
evidence  as  I  was  able  to  obtain.  An  autopsy  was  performed  on  eight  cases 
at  Poperinghe.  The  conditions  under  which  the  examinations  were  made  were 
such  as  allowed  us  to  inspect  only  the  abdominal  organs.  In  every  case  the 
intestinal  ulceration  which  is  present  in  the  vast  majority  of  cases  fatal  from 
enteric  fever,  was  found,  but  in  only  one  of  the  eight  cases  was  it  recent.  In 
the  remaining  seven  cases  it  was  comparatively  old,  and  in  two  or  three  it 
was  in  process  of  repair.  In  only  one  of  these  seven  cases  had  the  ulceration 
been  extensive  or  deep."  [This  discrepancy  between  symptoms  and  intestinal 
lesions  was  found  also  by  Henke  [4]  in  the  case  of  German  soldiers  who  died 
of  enteric  in  this  epidemic] 

Later  on,  at  Dunkirk,  during  the  months  of  March  and  April,  I  had 
under  my  observation  upwards  of  100  French  soldiers  who  were  suffering 
from  enteric  fever.  On  the  whole  these  cases  were  certainly  not  so 
severe  as  those  I  had  seen  at  Poperinghe  and  Ypres,  even  though  they 
were  cases  in  which  in  most  instances  the  infection  had  been  received  at 
or  in  the  neighbourhood  of  those  places.  They  conformed,  also,  to  the 
type  of  the  disease  I  had  been  used  to  seeing  in  England.  Several 
reasons  may  be  given  to  account  for  this  difference.  In  the  first  place 
the  patients,  who  were  .soldiers  of  the  French  Army,  had  been  well- 
cared  for  before  they  were  attacked  by  the  disease  ;  and  especially  they 
had  evidently  all  been  well  fed.  In  the  second  place  a  considerable 
number  of  them  had  been  inoculated  against  typhoid  fever.  The  civilian 
patients  I  saw  at  Ypres  and  Poperinghe  had  not  been  inoculated. 
Thirdly,  a  large  proportion  were  not  cases  of  typhoid,  but  of  para- 
typhoid, and  these  diseases   are  well-known  to  be  usually  less  severe 
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than  typhoid.  Doubtless  some  of  the  cases  I  had  seen  at  Poperinghe 
were  ca«es  of  paratyphoid,  but  not  till  after  I  left  that  place  was  it 
possible  to  apply  serum  tests  or  make  bacteriological  examinations. 
Even  if  there  had  been  a  large  proportion  of  paratyphoids  amongst  the 
Poperinghe  and  Ypres  cases  which  I  saw  in  February,  1915,  the  fact 
remains  that  that  group  of  enteric  cases  was  of  a  severe  type. 
It  is  possible  that  paratyphoid  might  under  certain  circumstances 
assume  a  severe  character,  and  Marcel  Labbe  [12]  has  described  a 
small  epidemic  in  which  the  fatality  was  as  high  as  11  per  cent. 

Early  in  March,  1915,  the  laboratory  at  the  Queen  Alexandra 
Hospital,  Dunkirk,  the  temporary  hut  hospital  erected  by  the  Unit  in 
response  to  the  request  of  the  French  military  authorities,  came  to  our 
assistance.  The  laboratory  was  under  the  charge  of  Dr.  H.  T.  Gillett, 
who  was  responsible  for  the  blood  cultures  and  serum  tests  of  the 
patients  admitted  to  the  hospital.  He  also  investigated  a  number  of 
the  cases  in  the  hospital  at  Poperinghe  during  March ;  later  the 
examination  of  these  cases  was  undertaken  .by  bacteriologists  of  the 
E.A.M.C. 

As  soon  as  laboratory  methods  of  diagnosis  were  employed  it  was 
found  that  a  considerable  number  of  the  enteric  cases  in  both  these 
hospitals  were  paratyphoid.  In  forty-three  cases  at  the  Queen  Alexandra 
Hospital  in  which  the  blood  cultures  were  positive,  sixteen  were  typhoid, 
twenty-two  were  paratyphoid  A,  three  were  paratyphoid  B,  and  two 
were  paratyphoid,  though  whether  A  or  B  was  not  ascertained.  If  we 
add  to  these  cases  those  in  which  the  results  of  the  blood  serum  tests 
were  taken  as  clinching  the  diagnosis,  then  there  were  forty-three  cases 
of  typhoid,  thirty-two  of  paratyphoid  A,  twelve  of  paratyphoid  B,  and 
two  of  paratyphoid,  ?  A  or  B  ;  so  that  rather  more  than  half,  51 '6  per 
cent.,  were  paratyphoid.  This  proportion  is  vastly  dijfferent  from  that 
found  amongst  the  Belgian  civilians  admitted  to  the  Hopital  Elisabeth 
at  Poperinghe.  Out  of  308  cases  in  which  the  clinical  diagnosis  was 
supplemented  by  positive  blood  cultures  or  serum  tests,  245  were 
typhoid,  sixty-two  were  paratyphoid  B,  and  only  one  paratyphoid  A  ; 
that  is  20"4  per  cent,  were  paratyphoid.  Probably  several  causes  account 
for  this  difference.  In  the  jirst  place  the  Dunkirk  cases  were  fewer  in 
number  than  those  at  Poperinghe  ;  secondlij,  the  Dunkirk  cases  occurred 
during  the  two  months  from  the  middle  of  February  to  the  middle  of 
April,  while  the  Poperinghe  cases  were  spread  over  the  period  from  the 
beginning  of  January  to  the  middle  of  September.  I  am  referring  to 
the  dates  at  which  the  patients  must  have  been  infected.     Thirdly,  the 
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proportion  of  patients  in  the  two  groups  who  were  inoculated  against 
typhoid  is  different.  Of  the  102  cases  in  the  Queen  Alexandra  Hospital 
at  Dunkirk  which  were  diagnosed  as  enteric,  thirty,  or  29'4  per  cent., 
had  not  been  inoculated  ;  while  of  the  454  admitted  to  the  Hopital 
Elisabeth  at  Poperinghe,  418,  or  92'0  per  cent.,  had  not  been  inoculated. 
In  the  fourth  place,  local  conditions  must  be  taken  into  account,  such, 
I  mean,  as  the  presence  in  any  particular  area  of  more  or  fewer  cases  of 
the  three  varieties  of  enteric.  At  the  Italian  front,  for  instance,  during 
the  period  December,  1915,  to  February,  1917,  it  was  found  that  the 
proportions  of  the  three  varieties  varied  from  time  to  time.  According 
to  Crossonini  [13],  during  the  period  December,  1915,  to  July,  1916, 
the  percentages  were  as  follows  :  Typhoid,  38  ;  paratyphoid  A,  6  ; 
paratyphoid  B,  56  ;  while  during  the  period  August,  1916,  to  February, 
1917,  they  were  :  typhoid,  9;  paratyphoid  A,  73;  paratyphoid  B,  18. 
Crossonini  attributed  these  variations  to  the  variations  in  the  proportions 
of  inoculated  men ;  but  the  factor  I  have  just  mentioned  must  not  be 
forgotten.  In  their  book,  "Typhoid  Fevers  and  Paratyphoid  Fevers," 
Vincent  and  Muratet,  referring  to  certain  statistics  derived  from  the 
French  Army  since  the  outbreak  of  this  war,  write  as  follows  :  "  These 
statistics  ....  show  that  in  the  Army  in  campaign,  paratyphoid  A 
fevers  are  much  more  frequent  than  paratyphoid  B.  In  certain  regions, 
however,  paratyphoid  B  has  been  predominant  "  (loc.  cit.,  p.  91).  In  the 
British  Army  in  Flanders  during  1914-15,  50  to  60  per  cent,  of  the 
enteric  cases  were  paratyphoid,^  while,  according  to  Sir  William  Leishman, 
there  was  amongst  the  paratyphoid  cases  an  excess  of  paratyphoid  B 
varying  from  three-fourths  to  two-thirds.  In  the  British  Army  in  the 
East,  Dr.  Buchanan  told  us  last  year  that,  with  some  local  exceptions, 
paratyphoid  A  predominated.  Fifthly,  the  Dunkirk  patients  were 
French  soldiers,  the  Poperinghe  patients  were  Belgian  civilians.  The 
occurrence  of  cases  of  paratyphoid  A  in  considerable  numbers  was  one 
of  the  surprises  of  the  War  so  far  as  enteric  fever  is  concerned.  It  is 
generally  believed  that  it  was  introduced  by  carriers  in  troops  from  the 
East.  Paratyphoid  A  was  very  rare  in  Europe  before  the  War,  and 
paratyphoid  B  was  not  common.  Not  more  than  3  per  cent,  of  all 
enteric  cases  were  paratyphoid  and  they  were  paratyphoid  B.  Vincent 
and  Muratet,  however,  state  that  before  the  War  Germany  was  the 
most  important  seat  of  paratyphoid,  of  both  A  and  B  variety.  They 
place  the  incidence  of  paratyphoid  in  the  enteric  class  in  that  country 
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as  high  as  10  per  cent.  Before  the  War,  in  France,  especially  in  the 
army,  paratyphoid  B  occurred  in  small  local  epidemics,  and  para- 
typhoid A  was  rare.  It  is  clear,  therefore,  that  in  given  numbers  of 
enteric  cases  in  this  War,  the  proportion  of  the  three  varieties  has 
varied  according  to  time  and  place.  The  figures  given  above  indicate 
that  the  Belgian  civilians  were  not  exposed  to  the  infection  of  para- 
typhoid A,  but  that  the  French  soldiers  were.  This  was  probably  the 
case,  on  account  of  the  presence  amongst  them  of  troops  from  the 
East,  native  as  well  as  European.  In  this  epidemic,  as  in  others  in 
this  War,  the  three  varieties  of  enteric  were  mingled  one  with  the 
other,  and  there  were  cases  of  double  and  triple  infection,  which  I 
have  not  differentiated.  Last,  and  perhaps  not  least,  the  warning 
must  be  repeated  which  was  sounded  by  Dr.  Buchanan  in  his  presi- 
dent's address  of  a  year  ago,  that  different  laboratory  methods  in 
different  hands  will  yield  different  results. 

As  to  the  severity  of  the  epidemic,  as  gauged  by  the  fatality,  I  am 
able  to  give  the  figures  only  for  the  cases  treated  in  the  two  hospitals  at 
Poperinghe  and  Dunkirk.  Of  the  435  cases  of  undoubted  enteric  fever 
admitted  to  the  former  hospital  during  the  febrile  stage  of  the  disease, 
ninety-three  died,  a  fatality  of  '21  "3  per  cent.  ;  while  of  102  such  cases 
admitted  to  the  latter,  ten  died,  a  rate  of  9*8  per  cent.  The  Poperinghe 
cases  were  of  all  ages  and  both  sexes,  with  a  majority  of  females ; 
the  Dunkirk  cases  were  all  males,  mostly  from  20  to  40  years  of  age. 
The  Poperinghe  rate  is  somewhat  high,  the  Dunkirk  rate  is  certainly 
low.  I  have  already  given  the  reasons  for  the  difference  in  the  severity 
of  the  two  groups  of  cases,  reasons  which  apply  to  a  certain  extent  to 
the  differences  in  the  fatality  rates.  I  am  bound,  however,  to  add  that 
there  is  a  curious  difference  in  the  fatality  rates  of  the  typhoid  and 
paratyphoid  cases  in  the  two  hospitals.  For  the  Hopital  Elisabeth  they 
are  as  follows  :  Typhoid,  97  per  cent.  ;  paratyphoid,  19"2  per  cent. 
For  the  Queen  Alexandra  Hospital :  Typhoid,  209  per  cent. ;  para- 
typhoid, 2'1  per  cent.  In  the  absence  of  other  details  respecting  the 
Poperinghe  cases,  I  am  quite  unable  to  explam  these  differences. 
The  Dunkirk  figures  conform  with  the  fatalities  of  typhoid  and  para- 
typhoid as  met  with  by  other  observers  in  various  countries  and  at 
different  times,  but  they  are  too  scanty  for  trustworthy  conclusions. 

So  much  for  the  general  character  of  the  epidemic  in  so  far  as  it 
came  within  my  knowledge.  I  will  now  turn  to  the  measures  employed 
against  it.  As  is  the  case  in  any  epidemic  they  were  (1)  those  for 
providing  for  the  sick ;    and   (2)   those  for  protecting  the  healthy. 
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(1)  First,  as  regards  the  provision  for  the  sick.  The  medical 
departments  of  the  several  armies  dealt  with  the  soldiers,  and  the 
Friends'  Ambulance  Unit  chiefly  with  the  civilians.  Even  before  the 
regulations  as  to  the  removal  of  enteric  cases  were  issued  by  the 
Belgian  authorities  the  Unit  began  to  receive  such  cases  into  the  Hopital 
du  Sacre  Coeur  at  Ypres  towards  the  end  of  December,  and  100  beds 
were  set  aside  for  enteric  in  that  institution.  In  consequence  of  the 
increase  in  the  number  of  cases  the  Hopital  Elisabeth  was  opened  at 
Poperinghe  a  month  later.  This  was  a  large  private  house  on  the  out- 
skirts of  the  town  which  happened  to  be  empty  at  the  time.  Originally, 
there  were  seventy  beds,  but  in  the  course  of  a  few  weeks  huts  were 
erected  to  accommodate  eighty  more  patients.  At  first  Dr.  Eees  was  in 
charge,  afterwards  Dr.,  now  Captain,  Henry,  K.A.M.C.  It  was,  how- 
ever, even  as  early  as  January,  clear  to  the  Unit  that  it  would  not  be 
able  to  cope  with  all  the  cases  that  were  certain  to  require  removal  to 
hospital.  The  authorities  of  the  British  Army,  therefore,  in  col- 
laboration with  the  Belgian  Government,  established  a  large  hospital 
at  Malasisse,  near  St.  Omer,  about  twenty-five  miles  from  Poperinghe 
and  thirty-two  from  Ypres.  Belgian  doctors  and  orderlies  were 
employed  in  this  hospital,  so  that  the  patients  should  not  feel  that  they 
were  entirely  amongst  strangers.  As  this  hospital  was  too  far  from  the 
Ypres  district  for  the  patients  to  be  visited  by  their  friends,  it  will  be 
readily  understood  that  some  apprehension  arose,  to  allaj'  which  the 
Belgian  civil  authorities  issued  handbills  explanatory  of  the  position,. 
and  pointing  out  how  information  as  to  the  progress  of  the  sick  could 
be  obtained.  The  patients  were  removed  from  the  hospitals  at  Y^pres 
and  Poperinghe  by  ambulance  convoys  of  the  R.A.M.C.  At  first  only 
convalescent  or  nearly  convalescent  patients  were  removed,  and  the  first 
convoy  ran  on  February  7.  Later,  I  understand,  cases  in  earlier  stages 
of  the  disease  were  transported,  and  the  two  hospitals  near  the  Front 
were  used  as  casualty  clearing  stations  for  enteric  patients.  The 
convoys  continued  to  run  till  the  hospital  ceased  to  be  used  for  enteric 
cases,  and  so  far  as  I  can  learn  without  any  mishap,  so  admirably 
were  the  arrangements  designed  and  carried  out  by  the  A. M.S. 

After  the  German  attack  in  April,  1915,  many  patients  were  removed 
straight  from  their  homes  to  the  hospital  at  Malasisse.  I  have  already 
mentioned  that  other  hospitals  were  established  not  only  for  soldiers, 
but  for  civilians  ;  at  Coxyde  and  Bailleul,  for  instance,  but  of  these  I 
have  no  details,  except  of  the  Queen  Alexandra  Hospital  at  Dunkirk, 
which  was  erected  by  the  Friends'  Ambulance  Unit  at  the  request  of 
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the  French  mihtary  authorities.  There  were  200  beds  in  the  hospital, 
but  its  use  for  enteric  cases  continued  for  only  about  three  months,  as 
the  shelling  of  Dunkirk  at  long  range  towards  the  end  of  April  led  to 
the  removal  of  the  enteric  cases  elsewhere. 

(2)  As  regards  the  measures  adopted  for  preventing  the  spread  of 
the  epidemic  by  protecting  the  healthy,  the  authorities  acted  quickly 
and  energetically.  They  were  such  as  are  usually  taken  in  epidemics 
of  this  nature — viz.  :  (a)  The  removal  and  isolation  of  the  sick  in  the 
hospitals  already  mentioned;  (6)  the  cleansing  and  disinfection  of 
premises ;  and  (c)  the  provision  of  a  safe  water  supply.  Besides  these 
there  was  an  unusual  measure — namely  {d)  the  inoculation  of  the  civil 
inhabitants  of  the  infected  areas  with  antityphoid  vaccine. 

The  difficulties  in  carrying  out  these  measures  were  considerable. 
The  affected  country  reached  right  up  to  the  very  trenches,  and 
embraced  a  large  tract  which  was  at  any  time  liable  to  enemy  attack. 
Troops  of  three  armies  were  billeted  in  the  towns  and  villages.  It  was 
necessary  to  enlist  the  co-operation  of  the  authorities  of  three  armies 
and  of  a  civilian  population.  But  these  obstacles  formed  little,  if  any, 
hindrance  to  the  execution  of  a  comprehensive  plan.  In  order  to 
remove  the  infectious  sick  to  hospitals,  the  sick  must  first  be  found ;  to 
cleanse  insanitary  premises,  they  must  be  known  and  inspected.  The 
sick  soldiers  could  be  and  were  dealt  with  by  the  Army  authorities. 
The  difficult  problem  was  the  civilian  population.  In  consequence  very 
largely  of  conferences  between  representatives  of  the  Belgian  Govern- 
ment and  local  civil  authorities,  of  the  British  Army,  and  of  the 
Friends'  Ambulance  Unit,  a  concerted  and  drastic  action,  on  the  lines 
indicated,  was  agreed  upon.  In  the  first  place  the  Belgian  authorities 
issued  an  order  by  which  (i)  antityphoid  inoculation  was  niade 
obHgatory  for  the  civil  population  in  the  zone  occupied  by  the  allied 
armies :  and  it  was  ordered  that  persons  refusing  to  be  inoculated 
should  be  expelled  from  the  zone  and  treated  as  refugees ;  (ii)  enteric 
fever  was  made  notifiable  by  the  medical  practitioners  to  the  local 
authorities  and  the  inspector  of  the  Service  du  Sante  ;  wilful  omission  to 
notify  was  punishable  by  a  fine  or  imprisonment.  Persons  ill  of  enteric 
v/ere  to  be  moved  to  hospital  if  necessary.  A  notice  stating  the  nature 
of  the  illness  in  French  and  Flemish  was  to  be  placed  on  the  doors  of 
houses  from  which  a  case  of  typhoid  was  removed;  and  the  notice  was 
to  remain  up  till  the  house  was  disinfected.  Inoculation  and  disinfection 
were  to  be  performed  gratuitously. 

These  measures  are  sufficiently  drastic.     I  am  not  aware  of  another 
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instance  in  which  inoculation  against  typhoid  has  been  made  compulsory 
upon  a  civil  population,  with  a  punishment  of  deportation  for  refusal. 
Maurange  states  that  upwards  of  5,100  civilians  were  inoculated  in  and 
about  Paris  in  September,  1914,  but  in  this  instance  inoculation  was 
submitted  to  voluntarily. 

Even  before  the  Government  order  was  promulgated  inoculation 
against  typhoid  had  been  urged  upon  the  civilians  in  Ypres  by  the 
Friends'  Ambulance  Unit,  and  the  first  inoculations  were  performed 
on  February  5  by  its  medical  officer.  Bills  and  posters  were  prepared 
and  distributed,  in  which  inoculation  was  urged.  Inoculation  stations 
were  distributed  in  and  about  Ypres  ;  and  a  large  number  of  persons 
submitted  themselves  to  this  prophylactic.  Through  the  kindness  of 
Sir  George  Newman,  K.C.B.,  the  Chairman  of  the  Committee  of  the 
Unit,  I  am  able  to  give  the  number  of  civilians  inoculated  by  the 
medical  officers  from  February  5,  1915,  to  the  end  of  May,  1916.  The 
table  has  been  compiled  by  Captain  H.  Nockolds,  D.S.O.,  the  principal 
medical  officer. 

Statistics  of  Inoculation  of  Belgian  Civilian  Population   by  Friends'  Ambulance 
Unit,  February  5,  1915,  to  May  31,  1916. 


1915 

First 

Second 

Per  cent 

:.                   Total 

February  5  to  28 

4,890 

2,649 

54-1 

7,589 

March  1  to  31 

4,942 

4,576 

92-5 

9,518 

April  1  to  30 

1,010 

...            972 

96-2 

1,982 

1915 

10,842 

8,197 
..       11,375 

75-6 
76-6 

19,039 

Jp  to  end  of  July, 

14,836 

...       26,211 

,,      May, 

1916 

— ' 

— 

— 

...       26,700 
(total  inoculations) 

Per  cent.  = 

percentage  of  first  inoculations 

inoculated  a  second  time. 

I  have  dealt  first  with  the  inoculation  of  the  civilian  population 
because  it  is  the  subject  of  the  first  article  in  the  Belgian  Order  ;  but 
it  was  by  no  means  the  only  nor  even  the  principal  of  the  prophylactic 
measures  adopted.  Not  even  the  most  ardent  advocate  of  inoculation 
claims  that  it  will  protect  everyone.  A  very  urgent  question  was  the 
water  supply.  I  have  said  that  this  was  mostly  derived  from  surface 
wells.  I  was  informed  that  the  supply  of  Ypres  was  good  before  the 
"War.  The  water-tower  remained  undamaged  up  to  April,  1915  ;  but 
the  bombardment  of  the  town  in  November,  1914,  had  broken  many  of 
the  mains,  and  the  supply  could  not  be  maintained.  The  inhabitants 
had,  therefore,  to  fall  back  on  water   from  wells   and  the  moat.     In 
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January,  1915,  the  Burgomaster  had  ordered  the  boihng  of  all  water 
used  for  drinking  and  for  cleaning  food  utensils.  But  it  was  deemed 
advisable  to  sterilize  the  water  as  far  as  possible  before  it  was  delivered. 
Under  the  direction  of  Captain  Coplans  the  swimming  bath  situ- 
ated at  the  north-east  corner  of  the  town  and  capable  of  holding 
1-^  million  gallons,  was  cleaned  and  made  use  of  as  a  storage-tank. 
Water  from  the  adjacent  moat  was  treated  with  chloride  of  lime  and 
turned  into  the  bath,  from  which  it  was  pumped  into  barrels  and 
distributed  to  seven  fixed  stations.  Two  or  three  times  a  day  the 
water  at  the  stations  was  tested  by  one  of  the  members  of  the  Unit, 
in  order  to  ensure  that  no  untreated  water  had  been  added  surrep- 
titiously. From  45,000  to  75,000  litres  were  distributed  daily.  At 
Dickebusch  a  similar  system  was  installed.  In  other  towns  and  villages 
the  inhabitants  were  warned  of  the  danger  of  drinking  unboiled  or 
untreated  water.  Chloride  of  lime  was  supplied  to  householders, 
together  with  a  little  spoon-measure  and  a  printed  card  of  instructions. 
The  work  of  distribution  was  carried  out  almost  entirely  by  the  Unit, 
and  up  to  the  end  of  June,  1915,  over  1,800  householders  were  supplied 
in  Poperinghe  and  the  villages  near  that  town  and  Ypres. 

The  duties  of  finding  the  cases  of  enteric  and  investigating  the 
sanitary  conditions  of  the  towns  and  villages  in  the  area  just  mentioned 
were  assigned  to  the  Unit.  Search  parties  were  formed  ;  each  party 
consisted  of  a  doctor,  four  voluntary  orderlies,  four  interpreters  (certain 
nuns  who  spoke  French  and  Flemish),  and  two  motor  ambulances  with 
drivers.  The  search  was  conducted  systematically,  street  by  street,  and 
house  by  house.  Cases  of  enteric  were  removed  to  hospital,  unless 
they  could  be  safely  left.  The  sanitary  condition  was  examined  and 
investigation  made  as  to  the  water  and  food  supply.  Inoculation  was 
brought  to  the  notice  of  the  inmates  and  urged  upon  them.  For  each 
house  a  card  was  filled  up  giving  the  results  of  these  inquiries,  which 
was  handed  in  to  the  local  headquarters  of  the  Unit  the  same  evening  so 
that  a  card  index  could  be  kept.  A  distinctive  mark  was  placed  on  the 
door  of  the  house,  for  the  benefit  of  the  sanitary  squad,  R.A.M.C,  who 
followed  the  visits  of  the  search  parties.  The  search  parties  were 
working  under  the  supervision  of  the  sanitary  oflficer,  Captain  Coplans, 
and  reports  as  to  the  discovery  of  cases  of  enteric,  the  sanitary  state  of 
the  premises  and  so  forth  were  regularly  furnished  to  him.  The  sanitary 
squad  undertook  the  disinfection  and  cleansing.  In  Ypres,  at  any  rate, 
a  local  contractor  emptied  the  cesspits,  disposed  of  the  contents  by 
burning  or  burial  in  fields  away  from  the  house,  and  executed  repairs. 
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The  search  parties  began  their  work  on  February  14  and  continued  it 
till  June  28,  1915.  The  area  which  they  thoroughly  explored  consisted 
of  the  quadrilateral  Ypres,  Elverdinghe,  Poperinghe,  La  Clytte,  and  the 
triangle,  Poperinghe,  Proven  and  Watou.  A  few  villages  outside  these 
areas  were  also  dealt  with  on  reports  made  to  the  Unit  that  their 
insanitary  condition  rendered  a  visit  necessary.  A  list  of  infected 
houses  was  drawn  up  which  covered  a  much  larger  area  than  that 
traversed  by  the  search  parties.  The  compilation  of  this  list,  indeed, 
was  commenced  before  these  parties  got  to  work.  Spot  maps  showing 
infected  houses  were  also  prepared.  During  the  period  mentioned 
above,  four  months,  nearly  6,500  houses  were  inspected,  of  which  700 
{about  10  per  cent.)  were  found  to  be  in  a  very  insanitary  condition. 
The  bulk  of  this  work  was  accomplished  before  the  second  bombardment 
of  Ypres  and  neighbouring  towns  and  the  renewed  German  attack 
in  April,  and  these  acts  of  warfare  brought  most  of  this  work  to  a 
standstill. 

These  are  the  facts — I  regret  they  are  so  meagre — so  far  as  they 
have  come  to  my  knowledge  concerning  this  epidemic.  The  epidemi- 
ologist and  the  health  administrator  will  ask,  "What  were  the  results  of 
the  measures  I  have  mentioned  upon  the  course  of  the  epidemic  ?  " 
The  question  is  difficult  to  answer  in  respect  of  any  epidemic ;  it  is 
particularly  so  of  this.  All  epidemics  sooner  or  later  die  a  death  which 
is  natural  and  without  the  interference  of  a  human  executioner.  More 
than  one  instrument  is  usually  employed  to  bring  them  to  an  end  ;  each 
at  its  best  is  seldom  perfectly  efficacious,  and,  therefore,  when  apparently 
they  have  been  effective,  the  share  of  each  in  the  consummation  is 
difficult  to  estimate.  In  the  Flanders  epidemic  there  was  present  at 
least  one  other  than  the  usual  factors — namely,  the  flight  of  large 
numbers  of  the  civil  population  from  the  slough  of  infection  before  the 
renewed  attack  of  the  enemy.  I  was  informed  about  the  middle  of 
March  by  certain  French  army  medical  officers  in  Dunkirk  that  so  far 
as  they  were  able  to  judge  by  the  enteric  admissions  to  the  hospitals  in 
that  town,  the  epidemic  was  then  on  the  wane  in  the  French  Army. 
By  the  beginning  of  the  summer  it  was  at  an  end,  not  only  in  the 
armies  but  also  amongst  the  civilians.  If  I  were  to  attribute  this  result 
to  any  human  agency,  I  should  attach  more  importance  to  the  effects 
produced  by  the  usual  sanitary  measures  (the  disinfecting  of  the  water, 
the  removal  of  the  sick  to  hospital,  the  cleansing  of  houses,  and  so 
forth) ,  than  to  the  inoculations  ;  and  for  the  following  reasons.  The 
inoculations  were  against  infection  by  Bacillus  typhosus,  and  not  against 
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infection  by  Bacillus  parati/phosus  A  and  B.  Now  we  know  that 
both  amongst  the  Belgian  civilians  and  the  troops  of  all  the  armies 
engaged  paratyphoid  was  frequent.  It  has  been  shown  that  antityphoid 
inoculation  is  not  protective  against  paratyphoid  infection.  It  cannot, 
therefore,  be  claimed  that  an  inoculation  which  admittedly  protected 
against  only  one  portion  of  the  cases  which  made  up  the  epidemic,  and 
that  far  from  a  negligible  portion,  was  responsible  for  the  cessation  of 
the  mixed  epidemic.  The  Belgian  civilians  received  only  the  anti- 
typhoid vaccine ;  and  I  believe  I  am  right  when  I  say  that  the  triple 
vaccine  was  not  employed  in  the  French  and  British  Armies  till  after 
the  epidemic  was  virtually  over.  Inasmuch  as  antityphoid  vaccine  was 
not  extensively  used  in  the  French  Army  and  not  at  all  amongst  the 
civil  population  till  the  epidemic  had  attained  a  considerable  height, 
I  should  expect  to  find  as  a  beneficial  result  of  that  vaccine  an  increase 
in  the  proportion  of  paratyphoid  as  compared  with  typhoid  cases 
towards  the  end  of  the  epidemic.  This  relation  between  these  two 
varieties  of  enteric  fever  appears,  indeed,  to  have  been  reached  in  the 
British  Army ;  for  according  to  Sir  William  Leishman,  of  the  112  cases 
of  enteric  in  that  Army  which  were  under  treatment  in  the  middle  of 
November,  1915,  thirty  were  cases  of  typhoid,  and  ninety-two  of 
paratyphoid  fever.  The  clinical  records  of  the  cases  admitted  to  the 
hospitals  of  the  Friends'  Ambulance  Unit  at  Ypres  and  Poperinghe 
are  in  existence,  and  are,  I  understand,  being  tabulated.  It  would  be 
most  interesting  to  ascertain  whether  amongst  the  Belgian  civilians 
paratyphoid  cases  also  predominated  towards  the  end  of  the  period 
during  which  admissions  to  those  hospitals  continued.  Of  the  Unit 
itself  only  two  members  were  attacked  by  enteric  fever,  and  in  both 
cases  the  variety  was  paratyphoid.  All  the  members  had  been 
inoculated  against  typhoid  ;  a  large  number  of  them  worked  at  one 
time  or  another  in  the  Ypres-Poperinghe  area,  and  not  a  few  were 
brought  into  intimate  association  with  sufferers  from  the  disease. 

With  the  knowledge  that  the  civilians  had  not  been  protected 
against  paratyphoid,  I  should  not  have  been  surprised  and  indeed  was 
expecting  to  hear  that  another  epidemic  had  arisen  in  the  following 
autumn.  But  there  was  no  epidemic.  Sir  William  Leishman  stated 
on  November  23,  1915,  that  there  were  practically  no  cases  in  the 
Ypres-Poperinghe  area  on  November  15.  Nor  was  there  in  the 
autumn  and  winter,  1916-17.  Major  Coplans,  in  a  letter  to  me  dated 
September  28,  1916,  stated  that  there  were  on  that  date  signs  of  a 
recrudescence    towards    the   Belgian  coast;     but   it  came   to   nothing. 
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I  expected  an  epidemic  in  the  winter  of  1915-16  at  any  rate,  in 
spite  of  the  care  which  had  been  taken  as  regards  water  suppHes  and 
sanitary  precautions  generally,  because  if  ever  a  soil  was  saturated  with 
the  poison  of  enteric,  it  was  that  of  Flanders  in  the  winter  of  1914-15 
and  the  following  spring  ;  but  so  far  as  my  knowledge  goes,  there  has 
been  no  enteric  worth  mentioning  in  that  region  since  the  epidemic 
which  has  been  the  subject  of  this  address.  I  suppose  that  now  the 
enemy  has  been  driven  from  that  country,  the  civilian  inhabitants  will 
soon  be  returning  in  large  numbers.  In  those  who  were  inoculated 
in  1915-16  the  protective  effects  will  by  this  time  have  disappeared. 
Every  effort  should  and  doubtless  will  be  made  to  prevent  a  fresh 
outbreak.  For  even  if  the  virus  does  not  persist  in  the  polluted  soil, 
and  according  to  Vincent  and  Muratet  the  paratyphoid  A  and  B  bacilli 
are  much  more  resistant  to  external  causes  of  destruction  and  also 
much  longer-lived  in  water  than  are  the  bacilli  of  typhoid,  yet  the 
sanitary  conditions  can  hardly  have  been  so  much  improved  as  to 
render  its  reintroduction  by  cases  or  carriers  at  all  unlikely. 
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Some   Simple  Tests   of  Physical   Efficiency.' 
By  Maktin  Flack,  Lieutenant-Colonel  H.A.F. 

(.ABSTRACT.) 
[The  full  paper  will  appear  iu  a  Report  to  be  issued  by  the  Medical  Research  Committee.] 

I  AM  bringing  to  your  notice  this  evening  some  quite  simple  tests 
which  I  believe  will  be  of  use  in  determining  the  physical  efficiency  of 
an  individual.  I  am  approaching  this  problem  from  the  point  of  view 
of  a  physiologist,  and  the  tests  have  been  devised  to  show  the  physical 
condition,  not  particularly  of  any  one  system,  ])ut  of  the  individual  as  a 
whole. 

The  procedure  has  been  to  select  as  far  as  possible  healthy  controls. 
Officers  of  the  K.A.F.  who  have  made  good  and  who  have  been  selected 
by  their  commanding  officers  for  their  efficiency  in  flying  and  in  fighting, 
have  been  examined  and  standards  have  been  set,  provisionally  of  course, 
as  they  may  have  to  be  altered.  On  the  other  hand,  a  number  of 
officers  who  have  broken  down  for  some  reason  or  other  have  also 
been  examined  and  the  results  obtained  compared  with  the.se  healthy 
controls. 

These  tests  are  not  designed  to  supplant  the  work  of  the  clinician 
in  any  way,  and  when  a  man  is  reported  as  physically  unfit  on  these 
tests,  it  does  not  mean  that  the  work  of  the  physician  is  finished, 
but  that  it  is  beginning.      If    the   subject   does   not    come    up  to  the 
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standards  on  being  overhauled  by  the  physiologist,  then  the  psycho- 
logist, neurologist,  cardiologist,  or  general  physician  will  find  some- 
thing is  wrong  with  him.  These  tests  give  indications  for  such 
overhaul. 

The  chief  point  in  connexion  with  these  tests  is  the  technique. 
This  is  important  because,  if  adopted,  it  is  essential  that  all  the  tests 
be  carried  out  in  the  same  way  on  all  occasions,  as  various  medical 
officers  may  apply  them  to  the  same  individual  at  different  times.  It 
has  been  suggested  in  regard  to  the  treatment  of  officers  in  the  R.A.F.' 
that  preventive  treatment  is  best,  and  if  officers  were  periodically 
subjected  to  these  tests  by  medical  officers  at  different  stations, 
they  would  carry  with  them  a  certain  definite  amount  of  information. 

The  first  test  is  the  response  of  the  pulse  to  exercise.  The  way 
this  is  done  is  important.  I  would  point  out  that  there  is  no  limit  to 
the  number  of  times  a  man  may  be  asked  to  stand  upon  a  chair,  but 
this  technique  is  suitable  to  the  examination  of  a  large  number  of 
subjects.  The  test  is  that  a  man  shall  lift  his  body-weight  through  a 
definite  height  five  times  in  fifteen  seconds.  The  rate  of  increase  in 
the  pulse  as  a  result  of  the  exercise  is  noted  and  the  rate  of  return  to 
the  normal,  the  pulse  having  been  taken  standing  immediately  before 
the  exercise.  In  this  way  uniformity  of  result  is  obtained.  Hitherto 
if  ten  medical  officers  were  examining  candidates,  some  might  order  the 
candidates  to  touch  their  toes  four  times :  the  enthusiastic  man  would 
do  so  in  five  seconds,  the  lethargic  man  in  twenty  seconds ;  thereby 
achieving  no  uniformity  of  result.  The  test  as  devised  is  an  effort  to 
set  a  level  basis  for  all  candidates.  Preferably  the  sitting  rate  of  the 
pulse  is  first  taken.  The  pulse-rate  is  then  taken  standing.  If  the 
rate  is  unsteady  it  should  be  counted  in  periods  of  five  seconds  until  a 
steady  rate  is  obtained.  The  candidate  is  then  put  through  a  regulated 
exercise,  which  should  be  carried  out  as  follows  :  Standing  before  a 
chair,  he  places  one  foot  upon  the  seat  of  the  chair  and  steadily  raises 
his  whole  body  to  the  height  of  the  seat  five  times  in  fifteen  seconds, 
one  foot  being  retained  on  the  chair  throughout.  The  examiner  should 
regulate  the  speed  and  rhythm  in  the  following  way  :  Standing  beside 
the  candidate,  holding  the  wrist,  with  his  fingers  on  the  pulse,  the 
examiner  swings  the  arm  forward  and  backward  to  indicate  the  time  of 
raising  and  lowering  the  body.  The  subject  still  standing,  the  examiner 
then  counts  the  pulse  in  five-second  intervals,  and  notes  the  acceleration 
and  the  time  taken  to  return  to  the  previous  rate.  In  a  good  subject 
the  increase  of  rate  is  about  twenty  and  the  time  of  return   to  normal 
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fifteen  to   twenty-five  seconds.     If  the  time  of  return  exceeds  thirty 
seconds  it  is  suggestive  of  cardio-vascular  inefticiency. 

The  second  test  consists  in  getting  the  subject  to  hold  his  breath 
without  any  preliminary  deep  breaths.  I  would  insist  upon  the  actual 
lines  on  which  the  test  is  laid  down  being  followed  :  A  deep  expiration 
followed  by  the  filling  of  the  lungs,  clipping  the  nose,  holding  the  breath 
as  long  as  possible.  The  significance  of  the  test  should  not  be  mentioned 
to  the  subject.  He  should  just  be  told  to  breathe  out  and  breathe  in  as 
far  as  possible  and  then  to  hold  the  breath.  At  the  end  of  the  test  the 
question  should  be  asked  as  to  what  is  the  sensation  experienced  by  the 
subject. 

The  test  was  originally  designed  to  show  whether  there  was  oxygen 
want,  and  I  still  believe  the  test  does  show  the  subject  who  would  suffer 
from  oxygen  want.  From  my  experience  I  found  that  people  who  were 
likely  to  suffer  from  oxygen  want  would  give  up  after  a  very  short 
time  in  holding  the  breath,  and  would  almost  invariably  return  an 
abnormal  answer.  A  normal  answer  would  be  that  the  subject  "  had  to 
give  up,"  "felt  he  would  burst,"  an  abnormal  answer  that  the  "blood 
rushed  to  the  head,"  "  things  became  blurred,"  kc.  The  test,  however, 
has  other  significance.  The  man  without  resolution,  for  example,  will 
give  up  early. 

As  originally  shown  by  Dr.  Leonard  Hill  and  myself,  if  a  man  who 
has  held  his  breath  in  this  manner  then  takes  a  lungful  of  oxygen 
instead  of  a  lungful  of  air,  the  time  of  holding  the  breath  will  be 
increased  from  one  and  a  half  to  two  and  a  half  times  the  time  before. 
Therefore  what  one  breaks  down  from  is,  in  the  first  case,  discomfort 
due  to  lack  of  oxygen,  because  when  one  breaks  .down  in  holding  the 
breath  on  oxygen,  the  symptoms  are  quite  different,  and  are  those  due 
to  COo  excess,  headache,  sweating,  \c. 

Another  interesting  point  in  this  connexion  is  this  :  It  is  known  that 
the  power  to  hold  the  breath  is  greatly  diminished  at  altitudes.  There- 
fore a  man  who  can  hold  his  breath  a  long  time  at  ground  level  without 
discomfort  will  have  greater  room  for  diminution  in  his  power  to  hold 
his  breath  than  a  man  who  can  hold  his  breath  but  a  short  time  at 
ground  level  before  discomfort  occurs.  An  efficient  man  at  altitudes  is 
a  deep  breather,  whereas  the  man  who  is  inefiicient  is  a  panter.  The 
figures  shown  on  the  screen  in  regard  to  holding  the  breath  were  worked 
out  in  the  first  instance  on  forty  successful  pilots,  all  picked  out  by 
squadron  commanders  or  by  the  Admiralty  or  the  K.F.C.  as  being 
quite  able.  The  time  the  breath  is. held  averages  about  sixty-nine 
M — 3a 
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seconds.  You  will  also  see  from  this  table  that  the  vital  capacity 
averages  at  3,800  c.c,  with  a  minimum  of  3,400,  in  efficient  fliers. 

The  next  table  shows  the  results  obtained  from  a  number  who  were 
sent  up  for  medical  boarding,  in  which  case  the  breath  was  held  for 
not  more  than  forty-five  seconds,  and  in  most  cases  they  gave  answers 
which  showed  they  were  not  comfortable. 

The  deduction  then  is  that  the  breath-holding  test  on  an  individual 
would  be  an  idea  as  to  whether  he  was  likely  to  do  well  in  the  air. 
As  the  results  appeared  to  show  that  poor  breath-holders  could  not  last 
in  the  air,  the  breath-holding  test  was  adopted  at  the  E.A.F.  Com- 
missions Board.  In  my  opinion  it  is  preventing  people  going  into  the 
Air  Force  who  would  not  do  well. 

The  question  of  "oxygen  want"  is  a  matter  for  serious  future 
research,  and  in  peace  time  one  will  be  able  to  do  such  research  on  a 
more  scientific  basis. 

The  third  test  is  a  combination  of  the  first  two  tests.  Having  got 
the  pulse  response  and  breath-holding,  then  the  time  the  breath  can 
be  held  after  the  exercise  can  be  taken.  In  the  unfit,  the  breath- 
holding  power  comes  right  down,  probably  thirty  seconds.  The  fit  man 
may  possibly  hold  his  breath  almost  as  long  as  before,  but  will  not  have 
a  fall  of  more  than  twenty  seconds.  The  man  out  of  condition  gives 
a  big  fall  in  time  after  exercise. 

The  minimum  standard  for  admission  for  the  ordinary  breath- 
holding  test  is  forty-five  seconds.  Under  forty-five  seconds  should  be 
looked  upon  with  suspicion,  and  probably  the  candidate  graded  in 
regard  to  the  height  to  which  he  should  go. 

The  Vital  Capacity  of  Pilots. — The  minimum  in  the  table  of  suc- 
cessful flying  officers  is  3,400  c.c.  I  suggest  that  the  use  of  a  modified 
gas-meter  is  the  best  way  of  measuring  vital  capacity,  and  preferably 
one  made  by  an  English  firm,  which  has  the  great  advantage  over  the 
German  model  from  which  it  w^as  copied  that  its  capacity  cannot  easily 
be  overshot.  Among  officers  who  had  broken  down  a  great  number  of 
those  tested  were  under  the  minimum  of  3,400  c.c,  but  it  was  subse- 
quently found  that  this  was  due  to  flying  stress,  some  having  a  vital 
capacity  of  only  2,800  c.c. 

Captain  Bazett,  M.C.,  E.A.F. M.S.,  has  shown  that  in  addition 
to  these  tests,  if  the  respiration-rate  is  multiplied  by  the  ventilation  per 
minute  and  divided  by  the  vital  capacity,  it  is  a  very  good  indication  of 
the  power  of  a  pilot  to  fly.  A  figure  below  thirty  is  good,  a  figure  above 
thirty  is  poor.  A  test  like  this  will  be  of  value  for  the  selection  of  the 
high  flier. 
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The  apparatus  for  the  next  test  is  a  U-tube  manometer,  filled  with 
mercury,  with  the  scale  movable.  The  test  is  a  measure  of  the  tone  of 
the  abdominal  wall.  The  subject  is  asked  to  blow  up  steadily  the 
mercury  column  as  high  as  possible.  The  number  of  mm.  Hg.  blown 
is  recorded.  If  for  any  reason  it  is  suspected  that  the  subject  is  not 
trying,  he  is  asked  to  try  again  with  the  scale  of  the  manometer  turned 
away.  There  should  be  but  little  difference  from  the  previous  reading, 
and  in  such  a  case  encouragement  may  cause  the  subject  easily  to 
surpass  his  previous  effort.  He  is  then  asked  to  try  again  while 
looking  at  the  column.  If  he  is  not  trying  he  will  not  surpass  his  first 
effort,  which  he  saw. 

The  sixth  test  is  another  test  with  the  U-tube  manometer.  This 
test  is  performed  as  follows  :  The  subject  is  asked  to  empty  the  lungs, 
fill  up,  blow  the  mercury  to  the  height  of  40  mm.  and  hold  it  there, 
without  breathing,  for  as  long  as  possible.  The  nose  should  be  clipped. 
A  valuable  adjunct  to  this  test  is  the  behaviour  of  the  pulse  during  the 
time  the  mercury  is  being  sustained.  It  is  counted  during  each  period 
of  five  seconds  that  the  mercury  is  sustained.  Starting  at  the  fifth 
second  in  the  normal  individual  there  is  generally  a  slow  steady  rise 
in  the  rate  of  the  pulse,  or  a  fairly  marked  rise  which  is  sustained  most 
of  the  time.  For  example,  the  pulse-rate  may  rise  gradually  from 
72  to  96  or  108,  according  to  the  time  the  breath  is  held,  or  it  may 
rise  at  once  from  72  to  96  or  108  and  be  sustained  there.  A  large 
rise  in  rate — e.g.,  from  72  to  132  or  144  is  unsatisfactory.  In  cases 
of  flying  stress  a  characteristic  response  is  for  the  pulse  to  jump  up 
to  a  quick  rate  during  the  fifth  to  the  tenth  or  fifteenth  second,  and 
then  to  fall  away  in  rate  to  normal  or  even  below.  -  Such  a  response 
is  as  follows  :  Normal  at  start,  84  ;  fifth  to  tenth  second,  144  (some- 
times almost  impalpable)  ;  falling  away  (say  twenty  to  twenty-five 
seconds)  to  72  or  even  60.  Such  cardiomotor  instability  is  frecjuently 
associated  with  flying  stress  and  is  indicative  of  a  need  of  rest.  In  any 
case  the  subject  is  generally  not  in  a  condition  to  be  allowed  to  continue 
to  fly.  Other  points  in  the  examination  should,  however,  be  taken 
into  consideration. 

The  averages  obtained  for  these  tests  from  some  selected  flying 
officers  were  : — 

Expiratory  force  ...  ...  ...  ...  ...  112  mm.  Hg. 

Mercury  held  ...  ...  ...  ...  ...  52  seconds 

It  is  suggested  that   candidates  for  the  Air    Force    should    all    reach 
the  minimum  standard,  and  preferably  the  average  standard. 
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The    table    gives    a    synopsis    of    results    obtained    from    various 
sources  : — 

Table  I. 


Number 

Breath 

Vital 

Supple- 
mental air 

Expira- 
tory force 

Sustaining 

Subjects 

exam- 
ined 

held  in 
seconds 

capacity  in 
cubic  cen- 
timetres 

in  cubic 
centi- 
metres 

in  milli- 
metres 
Hg. 

40  milli- 
metres 

Remarks 

Fit  instructors... 

22 

*67 

4,062 

1,620 

112 

52 

*  Average 

Ditto 

— 

+46 

3,300 

1,000 

80 

48 

+  Minimum 

Home      Defence 

24 

72 

3,940 

1,496 

119 

50 

One  or  two  suffering 

pilots 

from  stress  included 
in  the  table 

British       candi- 

23 

69 

3,823 

1,590 

106 

52 

dates 

U.S.    candidates 

7 

66 

3,814 

1,886 

116-4 

58-5 

Delivery  and  test 

10 

57 

3,620 

1,050 

108 

40 

pilots 

■ 

Pilots     returned 

17 

57 

3,897 

1,423 

95 

40 

' 

for  rest 

Pilots      training 

15 

62 

3,820 

1,488 

96 

49 

for  scouts 

Pilots  taken    off 

27 

49 

3,480 

1,134 

74 

25 

flying  through 

' 

stress 

Practically  all  the  cases  examined  in  hospital  fell  below  the 
standard.  There  was  one  very  interesting  case  of  a  man  who  came 
with  a  letter  to  the  hospital  and  was  examined.  I  told  him  he 
seemed  very  fit,  and  on  reading  the  letter  afterwards  found  he  was  still 
doing  very  good  service  in  France,  and  had  not  come  as  a  patient  to 
the  hospital  but  for  special  examination  on  account  of  his  fitness  and 
meritorious  flying  service.  Another  was  a  pilot,  whose  only  disability 
was  that  he  was  nearly  blind  in  one  eye.  I  could  find  nothing 
wrong  by  these  tests. 

Having  found  standards  from  the  examination  of  successful 
pilots,  I  went  to  the  Commissions  Board  and  examined  a  number 
of  rejects  {see  Table  11,  next  page). 

It  will  be  seen  that  except  one  man  who  was  unfit  on  the  vital 
capacity  test,  every  man  was  rejected  by  the  fatigue  test.  Some  of 
these  were  people  about  whom  the  medical  officer  was  in  doubt,  and 
had  sent  them  for  examination,  saying  he  had  to  pass  them  fit,  but 
did  not  like  the  look  of  them,  though  he  could  see  nothing  wrong 
with  them. 
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I  do  not  suggest  that  any  one  test  should  be  taken  in  examining 
a  candidate,  but  that  they  should  be  used  in  combination,  and  the 
instructions  are  that  they  should  be  used  by  the  assessor  for  his 
guidance. 

Table  II. 


No. 


Initials  of 
name 


Time 
bieatli 
lield  in 
seconds! 


Vital 

Supple- 

Expira- 

cai)acity 

mental  ail- 

tory  force 

in  cubic 

in  cubic 

in  milli- 

centi- 

ct-nti- 

metres 

metres 

metres 

Hg. 

Time  in 

seconds  of 

sustaininc 

40  milligrams 

Hg.  by 

blowing 


Yrs. 

mos. 

1 

G.  E.  B.      ... 

17 

55 

4,200 

1,300 

80 

42 

Rejected 

2 

W.  D.  H.     ... 

17 

84 

4,300 

1,800 

60 

25 

Rejected 

3 

J.  McK.       ... 

18 

53 

3.700 

1,700 

55 

32 

Rejected 

4 

H.  G.  R.      ... 

18 

66 

3,800 

1,650 

130 

30 

Rejected 

5 

H.  B. 

17 

53 

2,800 

1,000 

60 

25 

Rejected 

6 

R.R.  S.  A.... 

18 

48 

3,600 

1,650 

70 

27 

Rejected 

7 

W.  M. 

17 

44 

3,400 

1,600 

120 

35 

Rejected 

8 

R.  C.  T.       ... 

18 

85 

2,750 

900 

100 

28 

Rejected 

9 

H,  E.  S.       ... 

17 

71 

2,400 

1,050 

100 

50 

Unfit    by    V.C. 
Standard 

10 

F.  R. 

19 

50 

3,100 

1,000 

60 

20 

Rejected 

11 

D.  H. 

19 

63 

— 

— 

60 

40 

Rejected 

12 

C.    T.   M.  H. 

19 

42 

3,800 

— 

40 

33 

Rejected 

13 

2/Lt.  C.  H.  S. 

23 

42 

4,200 

— 

60 

25 

Rejected 

14 

W.  A.  B.      ... 

18 

1 

64 

— 

60 

33 

M  0.  says  fit  but 
does  not  like 
him  ;  referred 
bj'  Assessor 

15 

2/Lt.  F.  W.  C. 

22 

61 

4,100 

100 

30 

Assessor  did  not 
like  the  look  of 
him 

16 

F.  C.  B. 

23 

2 

63 

4,300 

1,S00 

60 

35 

Assessor  did  not 
like  the  look  of 
him 

17 

F.  R.  B.  W. 

21 

6 

55 

4,100 

1,700 

80 

37 

History  of  mi- 
graine referred 
by  Assessor 

18 

C.  T.  Y.        ... 

Average 

18 

2 

48 

3,800 

1,700 

100 

35 

History  of  mi- 
graine referred 
by  Assessor 

58 

3,650 

1,450 

77 

32 

The  results  obtained  by  Lieutenant-Colonel  Birley  from  pilots  who 
had  been  fighting  for  several  months  and  were  being  sent  home  for  a 
rest,  support  the  results  obtained  by  the  U-tube  test.  These  pilots 
were  fairly  up  to  the  average  standard.  On  the  other  hand,  cases  who 
had  been  concussed  were  below  average.  One  has  here,  therefore,  a 
valuable  test  for  the  effect  of  crashes. 


Average  standard 

Minimum  standard 

69  seconds 

45  seconds 

3,900  c.c. 

3,400  c.c. 

110  mm.  Hg. 

80  mm.  Hg. 

52  seconds 

40  seconds 

12-24  beats 

36  beats  per 

per  min. 

min. 

10-20  seconds 

30  seconds 
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Lieutenant-Colonel  Birley  obtained  for  those  found  permanently 
unfit  for  flying  the  following  results  : — 

Average  expiratory  force        ...  ...  ...  ...  76  mm.  Hg. 

Sustaining  40  mm.  Hg.         ...  ...  ...  ...  28  seconds 

As  I  have  stated,  it  is  the  combination  of  the  tests,  however,  that  is 
important.  The  average  and  minimum  standards  are  given  in  the 
following  table  : — 

Breath-holding 
Vital  capacity 
Expiratory  force 
Fatigue  test  (U-tube) ... 
Pulse  respmise  to  exercise  — 
Increase  as  result  of  exercise 

Return  to  normal 

I  believe  that  every  pilot  could  be  overhauled  by  the  breath-holding, 
expiratory  force  and  U-tube  tests  and  a  station  graded  according  to  its 
efhciency.  As  a  matter  of  fact,  this  has  been  done.  At  a  certain 
fighting  station  the  medical  officer  found  that  the  average  for  all  the 
pilots  by  these  tests  were  : — 

Breath -holding  ...  ...  ...  ...  ...  65  seconds 

Expiratory  force  ...  ...  ...  ...  ...  103  mm.  Hg. 

Sustaining  40  mm.  Hg.  ...  ...  ...  ...  67  seconds 

He  picked  out  one  officer  as  being  badly  off  colour,  a  pilot  with  two 
hundred  and  fifty  hours'  experience.  The  pilot  soon  after  went  for  a 
flight :  there  w^as  nothing  wrong  with  the  machine,  but  the  pilot  lost 
control,  crashed,  and  was  killed.  His  results  for  three  tests  just 
previously  were  : — 

Breath-holding  ...  ...  ...  ...  ...  33  seconds 

Expiratory  force  ...  ..  ...  ...  ...  95  mm.  Hg. 

Sustaining  40  mm.  Hg.  ...  ...  ...  ...  22  seconds 

The  medical  officer  had  advised  that  this  officer  should  not  be  allowed 
to  fly.  This  so  impressed  the  commanding  officer  that  the  medical 
officer  was  asked  every  week  to  grade  the  pilots.  It  soon  became 
evident  that  the  officers  who  were  picked  out  by  the  commanding 
officer  or  squadron  flight  officer  for  special  duty  were  practically 
always  those  graded  by  the  tests  as  extra  fit.  It  would  seem  from  this 
that  the  selection  of  pilots  for  special  work  by  these  tests,  if  adopted, 
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would  be  of  great  value.  The  commanding  officer  eventually  made  a 
rule  that  if  an  officer  did  not  come  up  to  the  standard  of  the  tests,  he 
must  not  be  placed  in  charge  of  a  machine.  The  medical  officer  then 
gave  him  instructions  for  making  himself  fit  and  he  was  told  if  he  was 
still  un-fit  by  the  tests  in  a  fortnight,  he  would  go  up  for  a  board,  and 
possibly  be  found  unfit  for  flying.  This  was  actually  done  in  one  or 
two  cases.  By  this  means  the  efficiency  of  the  station  was  greatly 
increased. 

I  suggest  that  these  tests  would  also  be  of  value  for  measuring 
trench  fatigue,  industrial  fatigue,  and  fatigue  in  women  workers ;  also 
in  the  grading  of  people  for  positions  of  trust,  such  as  special  motor 
drivers  and  members  of  mine  rescue  teams.  With  special  standards 
set  according^ to  age,  they  would  possibly  also  be  of  value  to  educational 
authorities  in  measuring  how  children  were  maintaining  their  physical 
efficiencv. 


DISCUSSION. 

Sir  R.  Douglas  Povi^ELL,  Bt. :  The  very  definite  tests  which  Colonel  Flack 
is  able  to  indicate  as  the  result  of  his  prolonged  and  able  researches  will 
prove  of  vast  importance,  not  only  for  the  Eoyal  Air  Force  but  in  the  selection 
of  pilots  for  the  extensive  air  navigation  which  must  prevail  in  the  near  future  ; 
for  such  pilots  must,  of  course,  be  most  searchingly  examined  before  they  can 
be  entrusted  -with  the  care  of  the  public. 

Dr.  Heney  Head,  F.R.S.  :  At  first  candidates  for  the  Flying  Services  had 
to  pass  a  more  or  less  strict  medical  examination  of  the  ordinary  kind.  But 
with  the  Military  Service  Act  volunteers  greatly  increased  in  number.  An 
attempt  was,  therefore,  made  to  invent  tests  which  should  explore  the  various 
functions  on  which  depended  the  power  of  fiying  a  machine  heavier  than  air. 
It  was  hoped  that  by  these  methods  of  examination  it  would  be  possible  not 
only  to  exclude  men  physically  abnormal  but  to  choose  those  with  a  capacity  to 
fly.  Meanwhile,  Colonel  Flack  had  devised  his  series  of  respiratory  and  cardio- 
vascular tests  aimed  at  eliminating  those  who  would  suffer  at  high  altitudes  from 
oxygen  want.  But  he  soon  discovered  that  some  of  these  methods  revealed  men 
who  were  suffering  from  flying-stress.  This  was  particularly  the  case  with  the 
U-tube  test.  His  tests  were  applied  as  a  routine  to  tlie  large  majority  of  the 
medical  patients  at  the  Central  R.A.F.  Hospital,  Hampstead.  We  then  found 
that  these  methods  stood  in  some  relation  to  other  tests,  such  as  balancing  on 
one  foot  with  the  eyes  closed  for  fifteen  seconds.  This  was  thought  to  be  a 
test  for  "  muscle    sense,"  but  careful   examination  showed   that    the  patient 
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might  be  entirely  unable  to  balance  himself  in  this  way,  and  yet  his  "  muscle- 
sense  "  might  be  perfect.  The  question  of  the  correlation  between  tests  so 
different  as  the  U-tube  and  balancing  on  one  foot  is  a  matter  for  statistical 
examination.  But  before  any  such  research  can  bear  fruit  it  is  necessary  that 
the  results  obtained  must  be  recorded  in  terms  of  the  tests  themselves.  All 
such  terms  as  "  cardio-vascular "  or  "nervous"  instability,  "vestibular  sta- 
bility," "muscle-sense  "  must  be  avoided  in  the  protocol  and  the  actual  method 
employed  must  be  indicated.  I  should  like  to  suggest  that  in  the  responses  to 
all  these  tests  there  are  two  factors.  First,  the  behaviour  of  the  peripheral 
sense-organs  and  of  the  lower  effector  mechanism  ;  secondly,  a  central  factor, 
physiological  or  mental,  which  for  want  of  a  better  name  may  be  called 
"higher  control."  This  may  be  disturbed  by  any  condition  which  lowers  the 
vital  activity  of  the  nervous  system.  The  cause  may  be  states  as  diverse 
as  influenza  and  fear.  All  conditions,  physiological  or  psychical,  which  cause 
lack  of  control,  lead  to  want  of  resolution  and  even  to  diminished  effectiveness 
of  those  automatic  actions,  dominated  by  the  will.  This  is  a  factor  apart 
from  the  specific  appeal  of  each  of  these  tests,  and  is,  I  believe,  responsible 
for  failure  in  such  different  tasks  as  those  set  by  the  U-tube  and  balancing' 
on  one  foot. 

Brigadier-General  J.  G.  Hearson  :  Any  method  which  i-educes  the  medical 
examination  to  an  exact  science  which  can  be  recorded  in  figures  capable  of 
direct  comparison  with  similar  figures  obtained  on  another  date  by  another 
medical  officer  (thus  eliminating  the  "  matter  of  opinion  ")  should  be  of  the 
greatest  value  and  will  be  especially  welcomed  in  the  Air  Force.  I  know  that 
this  is  the  goal  of  Colonel  Flack's  endeavours  rather  than  the  perfection  or 
restriction  of  the  actual  tests  themselves. 

Sir  Walter  Fletcher,  F.E.S.  :  In  looking  back  to  the  beginning  of  our 
attempts  to  bring  physiological  help  to  the  practical  needs  of  the  Air  Board, 
now  the  Air  Ministry,  some  memories  of  that  time  are  perhaps  significant. 
I  think  that  Colonel  Flack  found,  like  others  working  elsewhere,  tliat  if  there 
was  any  reluctance  to  welcome  the  establishment  and  introduction  of  physio- 
logical tests  for  flying  men,  it  was  not  on  the  whole  shown  by  the  men 
themselves  or  by  any  others  accustomed  to  the  study  and  use  of  planes  and 
engines.  To  these  it  was  a  natural  idea  that  the  human  machine,  like  other 
machines,  should  be  subjected  to  tests  and  trial  performances  before  final  use 
for  particular  tasks,  and  that  these  tests  should  be  based  upon  a  study  of  the 
functions  of  the  machine  and  its  parts,  together  and  in  detail.  But  there  did, 
I  think,  betray  itself  at  some  stages  a  feeling  of  suspicion,  on  the  part  of 
medical  men,  that  novel  tests  by  novel  apparatus  worked  out  in  the  laboratory 
could  not  replace  or  do  much  to  supplement  the  results  of  what  is  ordinarily 
called  "  clinical  examination."  In  so  far  as  this  feeling  arose  it  was  dvie, 
I  fancy,  to  a  vague  and  unexpressed  tradition  that  the  use  of  physiological 
apparatus  in  the  daily  work  of  the  physician  is  to  be  strictly  limited,  and  that 
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the  line  is  to  be  drawn  at  a  point  in  liistoric  time:  everything  later  than  the 
introduction  of  the  stethoscope  by  Laennec  is  to  be  ruled  out.  I  suppose 
one  speaker  had  something  of  this  kind  in  his  mind  just  now,  when  he  hoped 
that  physiological  tests  might  come  into  use  "  some  day  even  in  the  consulting 
room  "  ;  but  why  ''even"  there?  We  must  all  cordially  share  Colonel  Flack's 
hope  that  pragmatic  tests  of  this  kind,  or  like  those  already  introduced  by 
Dr.  Thomas  Lewis  for  grading  military  "  heart  "  disorders  by  test  exercises, 
will  make  their  way  in  other  directions.  Putting  square  men  into  square  holes 
is  really,  if  we  take  a  large  view,  a  primary  aim  of  all  civilization  as  such,  and 
yet  this  has  never  been  attained  in  any  age,  or  nearly  approached.  We  can 
hardly  imagine  the  results  in  efficiency  and  happiness  that  would  come  from 
a  scientific,  that  is  a  successful,  selection  and  grading  of  workers  of  all  kinds 
for  their  tasks,  or  again  of  children  for  varieties  of  educational  method. 

Mr.  M.  Greenwood:  I  wish  to  emphasize  the  importance  of  some  con- 
siderations adduced  by  Dr.  Head  which  have  necessarily  engaged  my  attention 
as  a  member  of  the  Air  Medical  Investigation  Committee.  A  long  series  of  re- 
searches, with  which  the  name  of  Professor  Spearman  will  always  be  associated, 
has  demonstrated  not  only  that  ostensibly  distinct  psychological  tests  are  corre- 
lated one  with  another  but  that  the  form  of  the  association  finds  its  readiest 
explanation  on  the  hypothesis  that  each  test  depends  not  only  upon  a  specific 
factor  but  also  upon  a  generic  factor,  common  in  greater  or  less  degree  to  all, 
and  that,  further,  the  importance  of  the  part  played  by  this  common  general 
factor  is  often  overwhelming.  Hence  it  follows  that,  in  practice,  when  we  are 
forced  to  select  a  limited  numl^er  from  a  variety  of  possible  tests  we  should 
give  the  preference  to  such  as  are  most  highly  correlated  with  the  common 
factor,  it  being  feasible,  on  certain  assumptions  which  can  be  scrutinized  in 
eacii  case,  to  evaluate  this  correlation  although  the  strict  connotation  of  the 
term  "  common  general  factor  "  escapes  us.  The  evidence  submitted  both  by 
Colonel  Flack  and  Dr.  Head  proves  that  Flacks  tests  belong  to  the  class  I  have 
mentioned,  and  the  next  stage  of  the  inquiry  is  for  combined  physiological, 
psychological  and  statistical  team   work. 
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The  Causation   and   Prevention   of  Industrial  Accidents.' 
By  H.  M.  Vernon,  M.D. 

(Felloiu  of  Magdalen  College,  Oxford,  and  Investigator  to  the  Industrial  Fatigue  Board.) 

(ABSTRACT.) 

Industrial  accidents  occur  much  more  frequently  than  would  be 
inferred  from  the  published  statistics  on  the  subject.  The  annual 
reports  of  the  Chief  Inspector  of  Factories  and  Workshops  record  all 
accidents  which  are  sufficiently  serious  to  necessitate  absence  from 
work  for  seven  days,  and  the  records  show  that  every  year  over  a 
thousand  workers  are  killed,  and  between  one  and  two  hundred  thousand 
are  injured.  However,  these  figures  tell  one  nothing  as  to  the  actual 
number  of  accidents  incurred.  In  nmnition  factories  I  found  that 
minor  and  unreported  accidents  occur  about  thirty  times  more  frequently 
than  the  notified  accidents,  and  though  it  is  probable  that  in  most 
industries  the  ratio  of  minor  to  major  accidents  is  not  so  great  as  this, 
one  would  be  safe  in  saying  that  at  least  2,000,000  accidents  are 
incurred  per  annum  in  this  country. 

Causation  of  Accidents. — Information  as  to  the  causation  of  accidents 
was  obtained  by  examining  the  accident  records  in  four  large  munition 
factories  over  periods  of  nine  to  twenty-five  and  a  half  months,  and 
over  50,000  accidents  were  tabulated.'  At  a  fuse  factory  employing 
9,000  workers,  the  accidents  were  tabulated  for  a  three-month  period 

'  At  a  meetiug  of  the  Section,  held  March  l\,  1919. 

-  Sec  Memo.  No.  11  of  the  "  Health  of  Muuitioii  Workers  Coxumittec,"  Cd.  9010. 
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in  1915,  when  the  hours  of  work  were  usually  twelve  a  day  and 
seventy-five  a  week,  and  for  the  subsequent  two  years,  when  they  were 
ten  a  day  and  sixty-four  and  a  half  to  fifty-four  and  a  half  a  week. 
Three-fourths  of  the  accidents  were  cuts,  chiefly  of  the  hands  against 
the  sharp  lathe  tools  and  drills.  The  number  of  cuts  incurred  was  at  a 
minimum  in  the  first  hour  of  the  morning  spell  of  work,  and  increased 
steadily  throughout  the  morning,  as  can  be  seen  from  the  diagram, 
which  records  the  cuts  in  each  hour,  reckoned  per  10,000  workers  per 
week.  Sucli  an  increase  has  been  observed  in  other  industries,  and  has 
generally  been  attributed  chiefly  to  fatigue.  This  view  appears  to  be 
erroneous,  at  any  rate  as  regards  the  men,  for  when  they  were  working 
the  twelve-hour  day  their  accidents  were  no  more  numerous  than  when 
they  were  working  the  ten-hour  day,  and  they  did  not  increase  more 
rapidly  during  the  course  of  the  morning  spell.  In  the  women,  on  the 
other  hand,  the  accidents  showed  a  five-fold  increase  in  the  morning 
spell  of  the  twelve-hour  day  -  period,  as  against  a  three-fold  increase 
in  the  ten-hour  day  period.  In  the  afternoon  spell  the  accidents  were 
29  per  cent,  more  numerous  than  in  the  morning  spell,  and  they 
were  more  than  twice  as  numerous  in  the  twelve-hour  day  period  as  in 
'the  ten-hour  day  period.  Even  after  allowing  for  the  longer  hours 
worked,  the  accidents  were  two  and  a  half  times  more  numerous  in  the 
twelve-hour  day  than  in  the  ten-hour  day,  and  this  excess  must  have 
been  due  entirely  to  fatigue.  Moreover,  in  the  twelve-hour  day  period 
the  women  were  treated  for  faintness  nine  times  more  frequently 
than  the  men,  and  were  given  sal-volatile  (chiefly  as  a  restorative) 
twenty-three  times  more  frequently,  whereas  in  the  ten-hour  day 
period  they  were  treated  for  faintness  and  were  given  sal- volatile  only 
three  times  more  frequently  than  the  men  in  each  case. 

Speed  of  Production. — The  rise  of  accidents  in  the  morning  spell  of 
work  is  due  partly  to  increasing  speed  of  production.  It  was  found 
that  the  output  of  the  workers  at  the  fuse  factory  (as  determined  by 
observations  on  the  electric  current  required  to  drive  the  machinery), 
increased  gradually  during  the  course  of  the  morning  spell  as  the 
accidents  did,  and  after  starting  high  at  the  beginning  of  the  afternoon 
spell  it  fell  away,  again  in  fair  correspondence  to  the  accident  incidence 
(cf.  diagram).  However,  the  variations  of  output  were  very  much 
smaller  than  those  of  accidents,  but  this  is  only  to  be  expected, 
as  a  small  improvement  of  output,  implying  as  it  did,  a  relatively 
greater  quickening  in  the  manipulation  of  the  lathe  and  other  tools, 
meant  a  much  greater  liability  to  accidents. 
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Psychical  Eftects  and  Alcohol  Consumption. — More  important  than 
speed  of  production  is  the  effect  of  carelessness  and  inattention.  This 
was  shown  by  the  night-shift  accidents,  which  are  at  a  maximum 
when  the  workers  first  come  on,  and  steadily  dwindle  down  till,  at 
about  4  a.m.  they  are  not  much  more  than  half  their  original  number 
(of.  diagram).  From  this  point  onwards  they  keep  steady  or  show  a 
slight  rise.  That  is  to  say,  the  incidence  of  the  night-shift  accidents 
is  almost  the  reverse  of  that  observed  in  the  day  shift.     The  reason 
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Hourly  variation  of  accidents  and  of  output. 


appears  to  be  that  the  night-shift  workers  get  up  about  four  hours 
before  work,  and  they  occupy  this  time  in  housework,  shopping  and 
amusements,  and  in  having  substantial  meals.  Hence  they  often  come 
on  to  work  in  an  excited  state,  but  they  calm  down  during  the  course  of 
the  night  as  they  have  nothing  but  breakfast  and  bed  to  look  forward  to. 
The  day  shift,  on  the  other  hand,  are  lethargic  and  depressed  when 
they  come  on  to  work  in  the  morning,  but  they  brighten  up  gradually 
as  they  have  some  tea  after  they  have  done  about  two  hours'  work,  and 
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they  look  forward  to  their  mid-day  dinner  break.  That  is  to  say,  they 
tend  to  get  more  and  more  inattentive,  and  their  accidents  go  up 
correspondingly.  This  psychical  effect  tends  to  be  enhanced  by  the 
effects  of  alcohol  consumption.  The  day  shift  seldom  took  any  alcohol 
until  their  day's  work  was  done,  as  they  could  not  get  alcohol  at  the 
factory  canteen.  The  night  shift,  on  the  other  hand,  if  they  took 
alcohol  at  all,  did  so  shortly  before  coming  on  to  w^ork.  Hence  any 
effect  of  alcohol  on  accident  causation  would  be  greatest  during  the  first 
part  of  the  night  shift  and  least  during  the  last  part.  In  correspondence 
with  this  conclusion,  it  was  found  that  the  men  (who  are  well  known 
to  drink  considerably  more  than  women)  showed  a  greater  excess  of 
accidents  in  the  first  spell  of  work,  as  compared  with  those  in  the 
subsequent  spells,  than  the  w^omen  did.  Again,  it  was  found  that 
during  1916  and  1917,  when  the  average  sobriety  of  the  nation  greatly 
increased  because  of  the  increasing  restrictions  on  the  sale  of  alcoholic 
liquors,  both  men  and  women  showed  a  steady  diminution  in  this 
excess  of  accidents  incurred  during  the  first  spell  of  night-shift  work. 
In  three  consecutive  six-  to  eight-month  periods  the  relative  number  of 
accidents  in  the  first  spell  of  work,  when  compared  with  those  in  the 
last  spell  taken  as  1"0,  varied  as  1*9,  1"5  and  1'4  respectively  in  the  men, 
and  as  1'6,  1"4  and  1'3  in  the  women.  In  the  day  shift  there  was  no 
evidence  of  any  alcohol  effect  except  when  the  twelve-hour  day  was  in 
operation.  The  workers  did  not  stop  work  till  8.30  p.m.-,  except  on 
Saturdays,  so  they  had  but  little  opportunity  of  drinking  except  at  week 
ends.  In  correspondence  with  this  fact,  the  accidents  were  found  to  be 
at  a  maximum  on  Monday,  and  they  steadily  fell  during  the  course 
of  the  week  till  on  Friday  they  were  32  per  cent,  less  numerous  in  the 
men  and  27  per  cent,  less  numerous  in  the  women.  Then  on  Saturday 
they  shot  up  to  a  fresh  maximum.  In  the  ten-hour  day  period, 
however,  the  workers  stopped  at  6  o'clock  every  evening,  and  they 
appeared  to  take  their  alcohol  in  more  regular  and  moderate  quantities, 
as  their  accidents  showed  no  week-end  excess.  They  were,  in  fact, 
rather  more  numerous  in  the  middle  of  the  week. 

Temperature  Effects. — Unsuitable  temperature  is  a  very  important 
cause  of  accidents.  The  temperature  of  the  fuse  factory  was  registered 
continuously  for  six  months  by  means  of  a  thermograph,  and  it  was 
found  that  accidents  were  at  a  minimum  at  temperatures  of  60°  to  69°  F. 
At  72°  F.  they  were  21  per  cent,  more  numerous  than  at  67°  F.,  and 
at  77°  F.,  30  per  cent,  more  numerous.  At  57°  F.,  again,  they  were 
18  per  cent,   more  numerous.      In  a  not  very  efficiently  warmed  shell 
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factory  the  accidents  to  women  were  two  and  a  half  times  more 
numerous  on  such  days  as  the  external  temperature  was  at  or  below 
freezing  point  than  when  it  was  48°  F.  or  over,  whilst  at  intermediate 
temperatures  the  accidents  were  intermediate  in  number.  The  accidents 
to  men  were  similarly  affected,  and  were  twice  as  numerous  on  the  very 
cold  days  as  on  the  warm  ones. 

Artijiclal  Illumination. — Defective  artificial  illumination  is  well 
known  as  a  cause  of  accidents,  but  the  factories  investigated  were  all 
fairly  well  lit.  Only  one  clas's  of  accidents  was  found  to  increase 
much  by  night — viz.,  foreign  bodies  (as  metal  or  emery)  in  the  eye. 
Apparently  the  workers  tend  to  bend  more  over  their  work  when  the 
lighting  is  artificial,  and  it  was  found  that,  though  accidents  in  general 
were  16  per  cent,  less  numerous  by  night  than  by  day,  eye  accidents 
were  30  to  60  per  cent,  more  numerous  in  the  worst-lit  factory.  At  the 
best-lit  factory  they  showed  very  little  excess. 

Accident  Prevention. — Accidents  can  be  largely  prevented,  not  only 
by  improving  lighting  and  keeping  the  factories  at  a  suitable  tempera- 
ture, but  by  the  methods  employed  in  the  "  safety  campaign,"  which 
has  been  adopted  with  such  enthusiasm  in  the  United  States.  This 
consists  in  the  installation  of  safety  devices  and  of  as  complete  a  system 
of  mechanical  safeguards  as  possible.  Over  twenty  museums  of  safety 
appliances  have  been  set  up  in  various  countries,  and  one  is  in  course  of 
erection  in  London.  Committees  of  Safety  are  formed  at  the  factories, 
on  which  both  employers  and  employed  are  represented.  Tliese  com- 
mittees investigate  safety  devices  and  their  installation,  inquire  into 
accidents  and  means  for  their  prevention,  and  they  post  information 
concerning  accidents — often  of  a  striking  pictorial  character — on 
bulletin  boards  placed  at  the  entrance  of  the  workshops.  By 
adopting  these  methods  certain  well-known  companies  have  reduced 
their  accidents  by  as  much  as  7M  and  88  per  cent.,  and  in  this 
country  the  accidents  at  Port  Sunlight,  where  safety  methods  were 
introduced  in  1917,  were  reduced  to  48  per  cent,  of  those  experienced 
in  1916. 

Other  suggestions  for  accident  prevention  are  obtained  by  com- 
paring the  accident  frequency  of  men  and  women  at  different  factories. 
For  instance,  it  was  found  that,  taking  cuts  as  a  basis,  the  women  at 
the  fuse  factory  experienced  two  to  three  times  more  sprains  than  the 
men,  chiefly  sprains  of  the  wrist.  These  sprains  were  mainly  acquired 
in  pushing  home  the  clamping  lever  on  the  lathes.  The  lever  was 
designed  to  suit  the  stronger  wrists  of  men,  but  it  would  be  quite  a 


52      Vernon:    Causation  and  Prevention  of  Industrial  Accidents 

simple  matter,  by  lengthening  or  otherwise  altering  it,  to  render  it 
suitable  for  women.  Again,  the  women  at  a  big  shell  factory  suffered 
about  eight  times  more  frequently  from  burns,  and  four  times  more 
frequently  from  eye  accidents,  than  the  women  at  the  fuse  factory, 
though  their  cuts  and  sprains  corresponded  in  number.  This  excess  of 
accidents  was  due  chiefly  to  the  steel  turnings  from  the  big  shells  being 
much  larger  and  hotter,  and  more  liable  to  jump  out  from  the  object 
turned,  than  the  aluminium  and  brass  turnings  met  with  in  fuse 
manufacture.  But  it  is  self-evident*  that  the  hands  could  easily  be 
protected  from  burns  by  wearing  gloves,  and  the  eyes  by  wearing 
goggles. 

The  frequency  with  which  septic  wounds  were  treated  varied 
greatly  at  the  different  factories ;  and  as  a  septic  wound  is  much 
more  likely  to  interfere  with  work  than  a  fresh  wound  treated  directly 
it  is  incurred,  it  is  important  that  the  workers  should  be  persuaded  to 
attend  the  ambulance  room  directly  they  experience  an  accident,  even 
if  it  be  only  a  slight  one. 


DISCUSSION. 

Mr.  M.  GEEEXWOOD  :  I  have  recently,  in  collaboration  with  Mr.  Udny 
Yule,  devoted  a  good  deal  of  attention  to  another  side  of  the  problem  of 
industrial  accidents — viz.,  the  personal  factor  in  their  aetiology.  Mr.  Yule  and 
I  were  impressed  by  the  fact  that  statistics  displaying  the  number  of  operatives 
who,  during  a  definite  period  of  exposure  to  risk,  had  sustained  0,  1,  2,  3,  &c., 
accidents,  deviated  widely  from  the  distribution  which  would  have  resulted  had 
the  accidents  occm-red  by  chance,  using  the  latter  word  in  the  conventional 
acceptation.  We  conceived  that  this  anomalous  distribution  might  have 
arisen  in  one  of  the  following  ways  :  {a)  The  initial  liabihties  of  the  workers 
might  have  been  equal,  but  those  who  by  chance  sustained  a  single  accident 
were  eo  ipso  rendered  more  (or  less)  liable  to  sustain  a  second  accident  than 
their  colleagues  ;  {h)  the  initial  liabilities  of  the  workers  to  incur  accidents 
might  have  been  different  owing  to  variations  of  natural  capacity,  skill  in 
handling  tools,  &c.  We  devised  mathematical  formulae  representative  of  the 
distributions  which  would  arise  on  each  of  these  hypotheses  and  tested  them 
upon  a  long  series  of  carefully  compiled  data.  The  result  was  to  show  that 
the  second  hypothesis  more  satisfactorily  (indeed  very  satisfactorily)  accounted 
for  the  observed  distributions,  and  the  practical  conclusion  emerges  that  an 
important  method  of  reducing  the  number  of  industrial  accidents  is  the 
elimination  of  susceptible  workers  fx'om  processes  attended  by  risk  of  accident. 
Carefully  compiled  ambulance  room  records  would  enable  this  elimination  to 
be  caiTied  out  without  difficulty. 
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Dr.  CoLLis  :  The  prevention  of  industrial  accidents  has  been  too  much 
neglected  by  the  medical  profession,  who  have  here  failed  to  see  that  this  is  a 
department  of  preventive  surgery  just  as  the  prevention  of  diseases  is  pre- 
ventive medicine.  The  matter  has  been  left  rather  to  engineers,  under  the 
impression  that  industrial  accidents  are  only  to  be  prevented  by  making 
machinery  safe  with  guards  and  other  appliances.  Dr.  Vernon  has  shown 
that  other  influences  are  at  least  equally  important.  A  recent  estimation 
made  in  America  suggests  that  about  80  per  cent,  of  all  industrial  accidents 
are  entirely  undei'  the  control  of  the  worker,  and  that  mechanical  means  for 
preventing  accidents  can  only  aft'ect  the  remaining  20  per  cent.  Here  then  is 
a  large  and  interesting  field  for  preventive  surgery,  a  field  which  concerns  the 
individuality  of  the  workers. 

Dr.  Vernon  (in  reply)  :  I  think  that  Mr.  Greenwood's  results  are  in 
agreement  with  one's  natural  expectations.  One  knows  of  certain  people  who 
are  inherently  clumsy  and  who  frequently  meet  with  accidents  and  mis- 
adventures. Conversely,  we  know  of  careful  and  cautious  individuals  who 
almost  invariably  manage  to  avoid  them. 
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Sydenham  as  an  Epidemiologist." 
,  By  M.  Greenwood. 

Although  the  name  of  Sydenham  is  as  well  known  as  that  of  any 
medical  man  recorded  in  history,  it  would  be  an  affectation  to  pretend 
that  his  writings  are  now  studied  by  any  considerable  number  of  those 
who  read  without  intending  themselves  to  add  to  the  bulk  of  printed 
matter  ;  to  the  generality  of  medical  men,  the  "  Englisn  Hippocrates  " 
is  hardly  more  than  the  shadow  of  a  name ;  at  most  his  works  perform 
the  service  rendered  by  Virgil  and  Horace  to  the  eighteenth  century 
parliamentarian,  that  of  furnishing  more  or  less  appropriate  quotations. 

That  Sydenham  performs  even  this  office  is  evidence  that  he  was 
a  man  of  mark  ;  quotation,  even  second-hand  quotation,  after  two 
hundred  years  is  a  tribute  seldom  paid  to  mediocrity.  Still  it  is 
opportune  to  inquire  whether  we  may  derive  other  benefits  from  the 
labours  of  the  illustrious  defunct  than  a  choice  of  mottoes ;  whether 
there  is  a  body  of  doctrine,  first  formulated  by  Sydenham,  or  bearing 
the  impress  of  his  personality,  still  capable  of  either  guiding  our 
researches  or  warning  us  what  we  should  avoid.  It  is  peculiarly 
opportune  to  initiate  such  a  discussion  now  because  I  hope  that,  at  the 
next  meeting,  our  President  will  submit  results  well  adapted  to  test 
certain  of  Sydenham's  theories. 

The  object  of  this  communication  is,  therefore,  to  make  readily 
available  such  of  Sydenham's  ideas  as  are  concerned  with  our  special 
branch  of  medicine.  1  am  precluded  from  a  discussion  of  his  strictly 
clinical  work  and  I  do  not  propose  to  embark  upon  a  voyage  into  the 

'  At  a  meeting  of  the  Section,  held  May  !),  1919. 
JU — 1 
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seas  of  history  and  pure  sch«larship  which  are  navigated  by  our  colleagues 
in  another  Section.  Even  thus  limited,  the  object  of  the  paper  is  more 
difficult  of  attamment  thjn  might  have  been  anticipated  :  it  is,  indeed, 
hard  to  come  to  close  qua-ters  with  the  mind  of  Sydenham. 

Sydenham  is  parted  from  us  not  merely  by  the  gulf  of  two  centuries, 
but  one  personality  mist  and — unless  we  choose  to  make  use  of  an 
instrument  which  is  no  longer  an  obligatory  item  in  the  educational  kit 
of  the  student — two  pirsonalities  may  intervene  between  us  and  him. 
The  whole  of  Sydenham's  published  works  are  in  Latin,  but  the  evidence 
vvas  strong  enough  tc  convince  a  distinguished  former  member  of  this 
Section,  Payne,  and  s  probably  sufficient  to  convince  most  of  us  that 
the  Latin  is  not  Sydanham's.  When  Latham  executed  the  Sydenham 
Society's  translatior  of  the  works,  this  opinion  touching  the  authorship 
of  the  Latin  version  was  not  universally  accepted,  but  there  was  enough 
in  its  favour  to  letve  doubts  in  the  mind  of  Latham  which  may  have 
led  him  to  take  iiore  liberties  with  the  text  than  might  have  been 
thought  respectful  in  the  case  of,  say,  Celsus. 

It  would  ill  become  one  whose  Latin  verse  exercises  at  school 
sounded  depths  of  infamy  which  are  painful  to  recall,  to  venture  a 
judgment  upon  nice  points  of  classical  scholarship.  That  Latham's 
book  frequently  seems  to  avoid  complexities  of  construction  in  which  I 
have  entangled  myself  is  no  proof  that  Latham  was  not  a  faithful 
translator ;  a  great  scholar  once  said  that  if  he  failed  to  comprehend  a 
passage  he  translated  it  literally.  We  all  remember,  too,  how  Scaliger 
reconstructed  a  lost  Greek  original  from  a  Latin  paraphrase  ;  so  that  a 
free  English  version  might  be  more  faithful  to  the  thought  of  Sydenham 
than  the  Litin  text  itself  or  its  literal  translation.  But  it  is  always 
possible  thit  Latham  was  not  a  Scaliger ;  this  possibility  and  a  natural 
obstinacy  have  induced  me  to  struggle  with  the  Latin  text,  but  I 
think  very  seriously  over  any  interpretation  of  my  own  which  differs 
substantifilly  from  that  of  Latham. 

Xow  when  we  grapple  with  the  Latin  text  we  are  not,  or,  to  speak 
more  modestly,  I  am  not,  so  much  delighted  with  its  elegance  as  sundry 
authorities  assured  us  would  be  the  case.  There  are  two  ways  of  writing 
Latin  if  one  does  not  happen  to  be  a  Eoman.  One  is  to  treat  it  as  a 
living  language  and  not  to  boggle  at  expressions  which  would  have 
given  serious  annoyance  to  Cicero  or  even  to  Apuleius ;  this  was  the 
method  of  Erasmus,  of  Bacon  and  indeed  of  most  scientific  men  writing 
between  the  Eennaissance  and  the  nineteenth  century ;  it  is,  or  was, 
the  custom  of  the  Pathology  Section  of  this  Society. 
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The  second  method  is  to  play  the  sedulous  ape  to  the  classical  stylists 
and  forms  a  branch  of  literary  art  of  which  one  of  the  most  remarkable 
exponents,  in  prose,  was  Marc  Antoine  Muret.  The  practitioners  of 
this  art  were  not  men  of  science.  The  translator  of  Sydenham's  works 
was  a  Hterary  artist  whose  model  was  Cicero  and  it  is  certainly  easier 
to  reproduce  the  prolixity  of  Tully  than  any  other  features  of  his 
style. 

One  can  certainly  choose  passages  from  Sydenham,  such  as  the 
eulogy  of  Hippocrates  in  the  preface  to  the  Medical  Observations, 
which  are  really  impressive,  but  the  general  effect  of  the  long  and 
involved  sentences  is  wearisome  and  calls  to  mind  Macaulay's  gibe  at 
the  Man  of  Arpinum  himself — viz.,  that  a  parallel  to  many  of  his 
speeches  would  be  afforded  by  a  barrister  prosecuting  a  rioter  who 
remarked  that  the  occasion  was  a  good  one  for  instructing  the  younger 
auditors  in  the  public  gallery  in  the  true  meaning  of  the  Bill  of  Eights. 

But  there  is  a  further  barrier  against  sympathetic  understanding,  that 
of  temperament.  A  hasty  reading  of  Sydenham  would  lead  one  to 
suppose  that  a  large  proportion  of  the  inhabitants  of  London  who  died 
between  1660  and  1675  were  the  victims  of  our  author's  incompetent 
colleagues,  and  one  is  surprised  that  our  forefathers  left  a  window  of  the 
College  of  Physicians  unbroken,  but  not  at  all  surprised  that  Sydenham 
never  presided  over  that  illustrious  corporation.  After  a  few  score 
pages,  this  portrayal  of  the  one  just  man  in  a  generation  of  charlatans 
is  nearly  as  annoying  as  in  the  leading  case  of  Aristides,  and  it  is  quite 
impossible  not  to  notice  with  malicious  satisfaction  that  the  one  just 
man  who  derided  subtle  speculations  and  traditional  doctrines  himself 
often  adopted  as  axioms  some  of  the  most  conspicuously  feeble  relics 
of  the  Galenical  tradition,  and,  as  a  pathologist,  differed  very  little  from 
Dr.  Caius  or  Chaucer's  Doctor  of  Physik. 

I  mention  these  obstacles  because  they  must  be  surmounted  by 
anyone  who  desires  to  become  acquainted  with  the  thought  of  Sydenham, 
and  it  is  no  real  service  to  the  cause  of  epidemiology  to  pretend  that  its 
classics  are  more  inviting  than  they  really  are.  A  medical  Gilbert 
Murray  might  attract  a  few  more  readers  to  the  works  of  Sydenham, 
but  the  Medical  Observations  will  never  secure  admission,  as  did 
Harvey's  treatise,  to  Everyman's  Library.  Sydenham's  general 
doctrine  of  epidemics  is  contained  in  a  small  compass — viz.,  in  the 
two  concluding  sections  of  the  First  Chapter  of  Book  I  of  the  Medical 
Observations  and  in  the  following  chapter.  It  will  be  advantageous 
to  give  here  a  reasonably  strict  translation  of  the  operative  passages  : — 
JU — la 
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"As  to  the  acute  diseases  (which  I  now  purpose  to  discuss),  some  are 
generated  by  a  secret  and  inexpHcable  alteration  of  the  air  infecting  the  bodies 
of  mankind  and  are  only  conditioned  by  a  peculiar  crasis  of  the  blood  and 
humours  in  so  far  as  the  occult  atmospheric  influence  shall  have  impressed 
the  crasis  upon  the  said  bodies.  Such  diseases  only  ravage  while  the  hidden 
constitution  of  the  atmosphere  endures  and  appear  at  no  other  time ;  they  are 
termed  epidemics. 

"  Other  acute  diseases  being  conditioned  by  .some  individual  anomaly  and 
not  the  resultants  of  general  causes  do  not  simultaneously  assail  many  persons. 
Acute  diseases  of  this  kind,  vrith  certain  exceptions  to  be  considered  when  we 
discuss  this  genus,  are  independent  of  years  and  seasons.  Such  acute  diseases 
I  term  Intercurrents  or  Sporadics  ;  because  they  may  accompany  any  Epidemics. 
I  shall  deal  first  with  the  Epidemics,  giving  pride  of  place  to  their  general 
history. 

"  Nothing,  I  suppose,  has  more  astonished  the  student  of  medicine  than 
the  protean  character  of  epidemic  diseases,  not  so  much  as  referable  to  differ- 
ences of  weather  as  to  differences  of  epidemic  constitution  in  different  years 
upon  which  they  depend. 

"  This  very  evident  diversity  of  the  diseases  in  question  is  seen  both  in 
respect  of  symptomatology  and  of  necessary  treatment.  From  which  it  plainly 
appears  that  diseases  which  to  the  inattentive  observer  may  seem  congruous 
both  in  respect  of  external  features  and  symptoms  will  be  found  by  a  judicious 
scrutiny  to  differ  as  chalk  from  cheese.  I  do  not  indeed  know  whether  a 
sedulous  examination  (for  properly  carrying  this  out  the  brief  space  of  man's 
life  were  hardly  sufficient)  might  not  teach  us  that  certain  Epidemics  succeed 
one  another  in  a  series,  forming  as  it  were  a  circle,  or  alternatively  that  owing 
to  an  occult  diathesis  of  the  atmosphere  and  a  mysterious  succession  they 
attack  us  indiscriminately.  This  only,  fortified  by  a  nniltitude  of  exact 
observations,  I  do  confidently  hold,  that  the  aforesaid  species  of  disease,  in 
particular  the  continued  fevers,  may  vary  so  enormously  that  you  may  kill 
your  patient  at  the  end  of  the  year  by  the  method  which  cured  sufferers  at  the 
beginning  of  it ;  and  so  when  by  good  luck  I  have  hit  upon  the  proper  treat- 
ment of  a  fever  of  this  kind,  I  can,  under  God's  providence,  nearly  always 
reach  my  end  by  aiming  at  the  same  goal,  respect  being  had  to  the  age  and 
temperament  of  the  patient  and  such  like  matters ;  until  that  particular  species 
becoming  extinct  and  another  emerging,  I  am  again  puzzled  how  to  help  my 
patients  ;  and  it  is  only  by  dint  of  the  greatest  caution  and  using  all  my  wits 
that  I  can  avoid,  indeed,  I  cannot  always  avoid,  risking  the  lives  of  one  or  two 
of  my  clients,  until  continuous  observation  leads  at  length  to  comprehension 
and  I  again  steadily  and  intrepidly  advance  to  conquest. 

"  Now  although  I  have  attended  as  diligently  as  possible  to  the  more 
apparent  diversities  of  atmospheric  conditions  in  different  years  with  the  object 
of  reaching  an  explanation  of  the  vicissitudes  of  epidemics,  I  am  fain  to  confess 
that  T  have  made  no  progress  at  all ;  I  very  clearly  perceive  that  years  per- 
fectly agreeing  in  their  obvious  meteorological  characters  may  be  utterly  dis- 
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parate  in  the  matter  of  diseases  and  conversely.  This  is  the  state  of  the  case. 
There  are  different  constitutions  of  years  due  to  some  hidden  inexplicable 
change  in  the  bowels  of  the  earth  when  the  air  is  contaminated  by  such  efHuvia 
as  predispose  and  determine  the  bodies  of  men  towards  some  disease  or  other : 
heat  or  cold,  dryness  or  moisture,  are  not  the  causes  :  this  state  of  affairs 
endures  so  long  as  the  particular  constitution  is  dominant  and  then  yields  its 
place  to  another.  Each  of  these  constitutions  is  characterized  by  a  particular 
kind  of  fever,  not  seen  under  other  circumstances,  and  fevers  of  this  class  I 
term  Stationaries. 

"  In  addition  there  are,  if  I  may  use  the  term,  particular  erases  of  the  same 
year  in  which,  owing  to  obvious  meteorological  factors,  fevers  following  the 
general  constitution  of  the  year  are  more  or  less  epidemical  or  arise  earlier  or 
later.  Above  all,  however,  such  fevers  as  occur  inditt'erently  in  all  years  Tand 
I  therefore  term  Intercui-rents)  trace  their  origin  to  some  obvious  character  of 
the  atmosphere  ;  such  are  pleurisy,  angina  and  similar  diseases,  which  prevail 
when  warmth  suddenly  replaces  long  and  intense  cold.  Perhaps  the  sensible 
qualities  of  the  atmosphere  may  operate  in  the  production  of  such  fevers  as 
appear  in  any  constitution,  although  this  they  cannot  do  for  fevers  special  to 
any  one  constitution :  but  I  must  admit  that  the  aforesaid  atmospheric 
characters  do  more  or  less  predispose  our  bodies  to  the  generation  of  this  or 
that  Epidemic,  which  may  also  be  said  of  an  error  in  the  six  Non-Naturals."  * 

The  above  is  a  full  translation  of  the  first  six  sections,  which  are 
fundamental ;  it  will  be  enough  to  summarize  the  remainder. 

Some  epidemics  are  perfectly  uniform  in  their  evolution  and  these 
ought  to  form  the  basis  of  an  epidemiological  history ;  others  are  variable 
from  constitution  to  constitution,  while,  worse  still,  the  same  disease 
may  vary  within  the  same  constitution  (sections  7  to  9). 

All  epidemics  fall  into  two  groups,  the  vernal  and  the  autumnal, 
but  this  division  is  to  be  taken  broadly  for  "atmospheric  conditions 
may  play  into  the  hands  of  some  epidemic  helping  it  to  ravage  pre- 
maturely, while  on  the  other  hand  a  want  of  correspondence  may  lead 
to  the  epidemic  getting  to  work  on  the  predisposed  subject  only  late  " 
(section  10). 

Vernal  epidemics  ending  by  midsummer  are  Measles  and  the  spring 
Tertians ;  Small-pox  and  Plague  begin  and  end  later.  Cholera  morbus 
is  autumnal  and  beginning  in  August  is  over  within  a  month,  dysentery, 
quartans  and  autumnal  tertians  last  longer.  "  As  to  fevers  specially, 
they  have  always  been  named  from  symptoms.  But  since  nearly  every 
constitution,  over  and  above  the  fevers  it  breeds,  is  prone  to  set  going 
some  one  or  more  of  the  famous  epidemics,  such  as  plague,  small-pox, 
dysentery,  &c.,  I  do  not  see  why  these  fevers  should  not  rather  take 

'  Air,  Meat  and  Drink,  Motion  and  Rest,  Sleep  and  Wakefulness,  Mental  Emotions  ;  the 

Secreta  and  Retenta. — Greenhill's  note. 
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their  names  from  the  constitution,  since  this  favours  the  production  of 
some  one  of  these  diseases  at  the  time  of  their  emergence/  than  from 
any  particular  alteration  of  the  blood  or  symptom  which  may  be  found 
equally  well  in  specifically  distinct  fevers"  (section  13). 

In  the  next  section,  it  is  pointed  out  that  the  form  of  intermittents 
may  be  assimilated  to  that  of  continued  fevers,  and  that  the  true  state 
of  the  case  is  only  revealed  as  the  influence  of  the  prevailing  constitution 
wanes. 

The  fifteenth  and  sixteenth  sections  I  give  in  full : — 

"  This  is  to  be  carefully  noticed,  that  when  several  of  these  diseases  infest 
the  same  year,  one  of  them  gets  the  mastery,  as  it  increases  the  rest  decrease, 
when  it  wanes  they  once  more  wax,  and  so  they  plague  humanity  in  turns  as 
the  genius  of  the  year  and  the  sensible  qualities  of  the  atmosphere  give  one  or 
other  assistance.  But  it  will  be  found  that  whatever  disease  rages  most 
furiously  and  causes  most  havoc  round  about  the  autumnal  equinox,  gives  its 
name  to  the  constitution  of  the  whole  year,  whatever  disease  takes  the  lead 
then  will  be  found  to  have  the  mastery  of  the  others  the  whole  year  through, 
assimilating  the  qualities  of  contemporaneous  epidemics  to  its  own  so  far  as 
their  nature  will  allow.  For  instance,  when  small-pox  is  prevalent,  the  fever 
appearing  sporadically  during  the  whole  year  partakes  of  that  inflammatory 
type  which  begets  variolge.  Each  disease  originates  in  a  similar  way,  there  is 
a  great  affinity  between  the  characteristic  symptoms  of  each  (excepting  in  the 
variolous  eruption  and  its  accessories)  as  plainly  appears  in  the  tendency  of 
both  towards  spontaneous  diaphoresis  and  towards  salivation." 

I  omit  the  second  illustration,  that  of  dysentery. 
The  eighteenth  section  is  as  follows : — 

"  Lastly,  I  must  observe  that  when  any  constitution  generates  various 
species  of  epidemics  these  are  essentially  different  from  those  bearing  the  same 
name  but  produced  by  another  constitution.  However,  many  distinct  species 
may  occur  in  one  and  the  same  constitution,  they  have  in  common  one  general 
factor,  that  derivative  from  the  peculiar  diathesis  of  the  atmosphere ;  hence 
however  distinct  they  may  be  in  type  and  specific  form,  the  constitution 
common  to  all  so  moulds  the  substance  of  each  that  the  principal  symptoms, 
other  than  those  referable  to  the  particular  type  of  evacuation,  are  alike  in  all ; 
the  several  maladies  in  this  too,  agreeing  that  they  all  at  nearly  the  same  time 
increase  and  remit  their  severity.  It  is  further  to  be  remarked  that  in  the 
years  in  which  these  various  species  prevail  at  the  same  time,  they  all  agree  in 
the  manner  of  onset  and  initial  symptoms." 

'  The  words  are  "  Quatenus  horum  morborum  alterutri  producendo  favet  eodem  illo 
tempore  quo  comparebant."  Latham  translates  :  "  That  being  determined  by  the  particular 
disease  which  they  usher  in."  I  suggest  that  the  version  in  the  text  conveys  better  what  I 
take  to  be  the  thought— viz.,  not  that  the  fever  determines  the  constitution  but  the  con- 
stitution the  fever. 
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I  do  not  think  I  have  omitted  any  important  statement  of  Sydenham's 
general  doctrine,  and  now  attempt  to  ascertain  its  meaning.  There  is 
no  difficulty  about  the  theory  of  intercurrents ;  it  is  that  these  diseases 
(amongst  which  he  included  scarlet  fever)  are  independent  of  whatever 
influences  generate  an  epidemic  constitution.  But  it  is  not — to  me  at 
least — clear  what  the  relation  is  between  an  "  epidemic "  and  a 
"  stationary  fever."  Are  we  to  understand  that  the  characteristic 
product  of  an  epidemic  constitution  is  its  stationary  fever,  that  it  is  in 
the  type  of  stationary  fever  that  one  constitution  differs  from  another? 
If  so,  is  the  stationary  fever  an  independent  phenomenon  or  an  epi- 
phenomenon  of  the  "  epidemic  "  "?  Is  the  "  epidemic  "  determined  by 
laws  other  than  those  describing  the  genesis  of  the  "constitution"? 
It  seems  to  me  that  Sydenham  was  not  consistent,  that  he  sometimes 
regards  the  stationary  fever  as  an  epiphenomenon  of  all  "epidemics" 
occurring  during  a  constitution,  sometimes  as  a  separate  entity. 

Take,  for  instance,  the  epidemic  constitution  of  1665-66.  Here  we 
have  plague  proper,  and  in  addition  a  pestilential  fever,  which  fever  is 
held  to  be  at  bottom  a  pleurisy  upon  which  the  pestilential  character 
has  been  grafted  by,  presumably,  the  constitution.  Now  we  may  suppose 
that  this  suggested  the  question  whether  plague  proper  were  not  in  the 
same  case — viz.,  a  special  graft  (i.e.,  the  stationary  fever  of  the  con- 
stitution) upon  some  intercurrent  stock — and  that  if  so  the  pestilential 
fever  had  just  as  good  a  right  to  be  called  plague  as  the  plague.  Any- 
how, Sydenham  does  ask  this  question,  and  contents  himself  with  the 
shy  answer — "  Febri  autem  illi,  de  qua  modo  loquebar,  an  pestis  appel- 
latio  attribui  mereatur,  non  ausim  definito  pronuntiare."  So  far  as 
appears,  we  can  suppose  that  the  doctrine  of  constitutions  is  expressible 
in  the  symbolic  form,  thus  :  during  any  epoch  the  manifestations  of 
acute  diseases  are  the  resultants  of  two  components  (a  -r  C),  (6  +  C), 
(c  -f  C),  iScc,  a,  h,  c,  Arc,  denoting  the  individual  (intercurrent)  bases, 
and  C  the  common  addition  (stationary)  contributed  by  the  prevailing 
constitution.  But  this  formula  will  not  cover  such  a  description  as 
that  of  the  two  variolous  constitutions,  the  regular  of  1667  et  seq.,  the 
irregular  of  1674.  As  regards  the  former  period,  we  are  told  that  a 
continued  fever  prevailed  which,  being  engendered  by  the  variolous 
constitution  was  identical  with  small-pox  save  in  the  matter  of  the 
exanthem,  and  any  signs  and  symptoms  essentially  dependent  upon  the 
exanthem.  There  is  no  suggestion  that  this  variolous  fever  was  an 
intercurrent  (like  pleurisy)  upon  which  a  constitutional  stationary  was 
grafted,  but  rather  that  it  and  small-pox  were  sisters,  both  daughters  of 
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the  constitution.  Hence  the  representation  would  be  that  only  one 
component  is  involved  in  the  manifestation  of  acute  diseases,  which  are 
a,  h,  c,  &c.,  under  one  constitution,  a  ,  h' ,  c  ,  kc,  under  another.  But 
then  for  the  years  1670-72,  we  are  told  of  an  anomalous  small-pox  due 
to  a  constitution  tending  to  the  hotter  and  more  inflammatory  type, 
which  constitution  also  engendered  bilious  colic ;  this  time  the  account 
is  more  consistent  with  the  two  component  interpretations. 

I  do  not  profess  to  have  a  settled  opinion,  but  it  seems  to  me  that 
on  the  whole  the  more  probable  view  is  that  Sydenham  inclined  to  the 
first-mentioned  interpretation  of  the  doctrine  of  constitutions — viz., 
that  of  superposition  upon  distinct  types  of  a  common  external  form  or 
group  of  allied  forms.  In  this  way,  we  can  understand  his  separate 
characterization  of  the  secular  evolution  of  diseases,  so  that  the  complete 
epidemiological  theory  of  Sydenham  is,  as  I  have  elsewhere  suggested,^ 
to  be  expressed  in  the  following  terms :  "  (1)  There  is  a  process  of 
secular  or  long  period  modification  in  virtue  of  which  a  specific  type 
becomes  dominant  in  a  particular  epoch  and  then  gradually  or  suddenly 
gives  place  to  a  rival.  (2)  There  is  another  set  of  factors  producing 
short  period  oscillations  in  the  epidemicity  of  a  given  disease  leading  to 
the  phenomena  of  seasonal  prevalence.  (3)  We  can  connect  these  two 
trains  of  ideas  by  the  conception  of  an  epidemic  constitution  in  virtue 
of  which  certain  types  of  epidemic  or  certain  features  of  morbidity  tend 
to  prevail  at  a  given  time  to  the  exclusion  of  other  types  or  symptoms. 
We  may  say  that  the  amplitude  of  the  first  kind  of  wave  is  measured  in 
centuries,  that  of  the  second  in  months,  and  that  of  the  last  in  years." 

We  are  now  concerned  merely  with  the  doctrine  of  an  epidemic 
■constitution,  so  that  I  may  expand  my  interpretation  of  it  a  little  in 
order  to  give  scope  for  criticism. 

The  complete  morbid  process  of  an  epidemic  disease  is  made  up  of 
two  parts;  the  first  specific  (the  a,  h,  c,  &c.,  of  the  formula),  subject  to 
secular  modification  and  also  to  short  period  oscillations — i.e.,  it  is  a 
doubly  periodic  function  of  the  time.  The  second  part  is  generic, 
common  to  all  species  of  epidemic  diseases  and  a  function  of  some 
terrestrial  conditions  included  under  the  term  "  Epidemic  Constitution." 
Consequently,  the  total  effect  upon  the  community  at  any  instant  of 
small-pox  is  the  resultant  of  two  terms  fit)  +  A.F  (t),  the  contempor- 
aneous effect  of  scarlet  fever  is  f  (t)  +  B.F  (t),  and  similarly  for  all 
other    diseases.      The    actual    effect    of    the    second    member    of   each 

'  Seventeenth  International  Congress  of  Medicine,  Lond.,  1913,  Sect.  XVIII,  Discussion 
2To.  3. 
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expression  is  different  (A  and  B  are  supposed  to  be  constants),  but  for 
each  disease  one  and  the  same  functional  term  F(0,  is  included;  this  is 
the  product  of  the  epidemic  constitution. 

I  am  alive  to  the  dangers  of  anachronism  in  rationalizing  (perhaps 
in  the  unfavourable  Freudian  sense  of  that  w^ord)  an  historical  doctrine. 
Perhaps,  what  I  have  just  written  would  have  been  repudiated  by 
Sydenham  with  as  much  energy  as  the  barons  of  Eunnymede  might 
have  shown  in  rejecting  the  interpretation  of  the  Great  Charter  that  we 
learned  at  school.  Indeed,  one  can  quote  numerous  passages  which  are 
consistent  with  the  belief  that  Sydenham  did  not  realize  the  existence 
of  any  morbid  specificity,  in  fact,  regarded  all  acute  diseases  as  variants 
of  a  fundamental  inflammatory  process  (his  pathology  of  inflammation 
was  traditional  in  the  worst  sense,  the  mere  journalese  of  Galenisra). 
Still,  the  interpretation  I  have  put  upon  the  doctrine  of  an  epidemic 
constitution  at  least  divests  it  of  the  mysticism  which  became  a  cloak  in 
the  eighteenth  century,  and  was  not  wholly  in  tatters  at  Montpellier  in 
more  recent  times.  The  theory  as  stated  may  be  false,  but  is  neither 
trivial  nor  incomprehensible.     Let  us  then  discuss  it. 

So  far  as  certain  diseases  are  concerned,  nobody  doubts  that  there 
have  been  changes  of  clinical  type,  scarlet  fever  is  the  classical  instance. 
This  fact,  however,  makes  neither  for  nor  against  the  theory  of  an 
epidemic  constitution.  If,  in  my  nomenclature,  a  is  the  specific  element 
of  scarlet  fever  and  C  the  constitutional  epiphenomenon,  the  type  of 
scarlet  fever  at  epochs  1  and  2  might  differ,  because  at  1  we  have  a  —  C\ 
and  at  2,  a  +  Co  agreeably  to  the  doctrine  of  constitutions ;  but  we 
should  also  have  a  disparity  if  a  itself  varied,  without  invoking  a  C  at 
all.  The  only  crucial  test  would  be  to  find  C  attached  to  a,  b,  c,  ^kc, 
during  one  epoch,  and  C  attached  to  the  same  a,b,  c,  Sec,  during  another 
epoch.  In  other  words,  we  should  have  specifically  distinct  maladies 
converging  towards  common  clinical  forms,  the  point  of  convergence 
varying  wnth  time.  Not  much  light  is  shed  on  this  by  modern  mortality 
or  morbidity  statistics,  for  the  trend  of  official  classification  is  towards 
primary  divisions;  we  shall  not  discover  from  them  if  pulmonary  com- 
plications of  typhoid  are  more  frequent  in  one  year  than  another.  A 
judgment  on  this  point  can  only  be  pronounced  by  those  whose  clinical 
experience  of  zymotics  extends  over  many  years  and  whose  memories 
or  notes  are  trustw^orthy. 

It  is  to  be  regretted  that  the  eighteenth  century  annalists,  like 
Huxham,  have  had  few  successors.  Painful  though  the  confession 
must  be  to  a  statistician,  I  do  confess  that  tabular  matter  is  not  a 
perfect  substitute  for  faithful  annals. 
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The  most  plausible  evidence  in  support  of  the  theory  of  epidemic 
constitutions  is  that  provided  by  the  bacteriologists,  who  are  not  usually 
supposed  to  entertain  much  reverence  for  Sydenham.  In  the  late 
epidemics  of  influenza  a  clinical  convergence  towards  a  grave  type  of 
pneumonia  has  been  uniform,  but  the  primary  bacteriological  findings 
have  been  multiform.  If  we  are  to  define  primary  disease  in  bacteri- 
ological terms,  there  have  been  whole  alphabets  of  «'s,  6's,  c's,  &c.,  but 
a  common  C  has  been  involved,  the  product  of  what  Sydenham  might 
have  termed  the  peripneumonic  constitution  of  the  years  1918-19. 
Perhaps  he  would  even  have  sketched  a  phrenetic  constitution  for 
some  areas  in  1915-16,  and  have  similarly  interpreted  the  simul- 
taneous and  successive  occurrence  of  typhoid,  paratyphoid  A  and 
paratyphoid  B,  admitting  a  specific  factor  of  each  (the  vera  causa  of 
the  bacteriologist)  but  asserting  that  this  was  complemented  by  a 
constitutional  element. 

I  am  not  equally  sure  that  our  distinguished  colleague  Dr.  Hamer 
is  a  whole-hearted  supporter  of  Sydenham.  Dr.  Hamer.  I  think,  would 
at  any  rate  reject  my  formula,  and  not  agree  that  the  gross  epidemi- 
ological phenomenon  which  we  call  "  influenza  "  is  «  -f  C,  6  -f  C, 
d  -T  C,  kc,  the  complex  termed  "  epidemic  cerebro-spinal  meningitis," 
a  +  C,  h  -r  Qi' ,  c  -T  C ,  kc,  the  small  letters  being  specific  factors,  the 
large  letters  generic  or  epidemic  constitutional  factors.  He  seems 
inclined  to  postulate  a  single  mutating  vera  causa,  and  this  does 
not  appear  to  me  to  be  the  doctrine  of  Sydenham,  although,  as 
stated  above,  I  recognize  the  essential  ambiguity  of  much  Sydenham 
advanced. 

Returning  to  my  attempted  rationalization  of  Sydenham's  doctrine, 
I  suggest  that  it  is  really  a  very  important  one.  If  it  is  true  that  some 
common  factor  C  is  the  divinity  which  shapes  the  ends  rough  hewn  by 
different  specific  factors,  the  verse  causa?  of  the  bacteriologists,  we 
perceive  that  a  very  large  part  of  the  campaign  against  epidemic 
diseases  must  be  directed  against  the  general  factor ;  because,  by  hypo- 
thesis, the  tracking  down  and  elimination  (when  practicable,  as  by 
specific  immunization)  of  a,  h,  c,  will  still  leave  it  open  to  the  general 
factor  C  to  complement  c-'s,  cVs,,  and  e's,  whole  alphabets  of  small  letters, 
yet  undeciphered. 

Of  course  if  we  adopt  Sydenham's  own  theory  of  the  epidemic  con- 
stitutional factor  C,  this  is  a  mere  counsel  of  despair — much  as  was  that 
form  of  the  doctrine  which  presented  itself  to  the  mind  of  Watt  in  1814 
as  the  principle  of  substitution.     But  it  no  longer  seems  that  we  should 
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regard  the  basis  of  an  epidemic  constitution  as  beyond  the  compass  of 
human  intellect. 

We  have  naturally  very  little  patience  in  this  Section  with  the 
appeal  to  some  strange  god  hight  Sanitation  popularly  identified  with 
well-flushed  water-closets,  and  invariably  invoked  by  the  opponents 
of  serum  therapy  and  experimental  medicine.  But  we  are,  perhaps, 
a  little  too  complaisant  towards  the  advocates  of  a  millennium  attained 
by  specific  conquests  of  the  alphabets  of  small  letters. 

Professor  Gay,  a  distinguished  American  bacteriologist,  in  his  recent 
monograph  on  "  Typhoid  Fever,"  begins  his  discussion  by  remarking 
that  "  it  will,  we  believe,  be  evident  that  all  significant  information  con- 
cerning the  nature  of  the  disease  itself  and  its  method  of  dissemination, 
as  well  as  all  effective  means  that  have  been  devised  to  prevent  and 
cure  it,  have  depended  on  laboratory  data  and  are  based  on  the  recog- 
nition of  the  single  bacterial  causative  factor.^ 

But  within  a  few  pages,  our  bacteriological  colleague  is  to  be  found 
remarking  that  "  all  subsequent  information,  extended  and  elaborate  as 
it  is,  has  not  supplanted  the  explanation  of  Budd  (respecting  the  trans- 
mission of  typhoid),  and  has  for  practical  purposes  added  little  to  it.""^ 
Yet  Budd  lived  and  worked  some  time  ago.  The  moral  is  that  a  general 
consideration  of  the  facts  of  human  life,  the  slow  changes  of  normal 
social  evolution,  the  drastic  changes  enforced  by  recent  events  may  be 
of  as  much  importance  as  an  intense  scrutiny  of  the  specific  verae  causw, 
the  a,  b,  c  of  the  bacteriologist. 

In  making  these  remarks,  I  am,  I  fear,  digressing  beyond  the  limits 
marked  out  for  my  contribution  to  the  discussion.  I  do  not  wish  to 
assume  the  role,  rather  a  foolish  one,  of  an  advocate  for  seeking  salva- 
tion by  a  return  to  the  standpoint  of  the  seventeenth  century.  But  I  am 
concerned  to  show  that  the  teaching  of  Sydenham,  greatly  over-praised 
by  a  few,  ignored  by  most,  contains  some  ideas  which,  true  or  false,  may 
still  usefully  be  discussed. 


'  "  Typhoid  Fever,"  by  F.  P.  Gay,  New  York,  1918,  p.  10. 
■Ibid.,  p.  42. 
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DISCUSSION. 

The  President  :  Sydenham  is  rightly  looked  upon  as  the  founder  of  the 
modern  science  of  epidemiology.  It  is  doubtful,  however,  whether  he  had 
more  than  an  inkling  of  what  his  work  was  destined  to  be  the  forerunner. 
In  our  time  the  epidemiologist  stretches  his  view  far  beyond  the  "  history  of 
•epidemic  diseases."  If  we  take  those  words  in  the  sense  in  which  Sydenham 
uses  them — viz.,  a  description  of  these  diseases,  it  will  have  nothing  to  do 
with  their  cure,  so  far  as  the  treatment  of  individual  cases  is  concerned. 
The  only  cure  he  thinks  of  is  the  preventive,  and  I  doubt  whether  the 
epidemiologist,  pure  and  simple,  cares  even  about  that.  His  history  of 
epidemics  is  not  the  history  of  the  cases  of  which  epidemics  are  made  up,  but 
of  the  epidemics  themselves,  from  one  season  to  another,  from  one  year  to 
another,  from  one  age  to  another.  And  as  he  finds  that  in  different  seasons, 
years  and  ages,  there  are  epidemics  of  different  diseases  and  that  the  same 
epidemic  diseases  behave  differently,  so  he  tries  to  find  out  the  causes  of  these 
differences,  that  is  to  say  he  is  led  on  to  study  their  aetiology,  a  thing  with 
which  Sydenham  would  have  nothing  to  do,  because  of  its  difficulty.  But 
Sydenham  is  the  founder  of  our  modern  science  only  by  accident.  What  was 
the  object  of  his  work  ?  He  has  answered  this  question  himself  very  plainly. 
The  first  edition  of  the  treatise  which  deals  with  the  subject  with  which  we 
are  now  concerned  was  published  in  1666  under  the  title  of  "Methodus  curandi 
febris."  In  the  preface  to  that  edition  he  tells  us  that  that  method  is  founded 
upon  his  own  observations,  and  that  in  the  belief  that  his  method  would  be 
beneficial  to  his  fellow  sufferers,  he  makes  it  common  property.  Be  it  noted, 
however,  that  his  observations  were  made  solely  with  the  object  of  establishing 
a  mode  of  cure.  By  the  time  the  third  edition  appeared  in  1676  the  work 
and  its  title  had  both  expanded,  the  latter  to  "  Observationes  medicae  circa 
morborum  acutorum  historiam  et  curationem."  A  history  of  these  diseases 
is  now  added  to  an  account  of  the  method  of  curing  them.  In  the  dedicatory 
epistle  to  this  edition,  addressed  to  Dr.  John  Mapletoft,  Sydenham  writes  as 
follows — (I  quote  from  Latham's  translation  of  Greenhill's  edition,  and  shall 
use  this  translation  throughout)- — "  The  more  I  observed  the  facts  of  this 
science  [medicine]  with  an  attentive  eye,  and  the  more  I  studied  them  with 
due  and  proper  diligence,  the  more  I  became  confirmed  in  the  opinion  w^hich 
I  have  held  up  to  the  present  time,  viz.,  that  the  art  of  medicine  was  to  be 
properly  learned  only  from  its  practice  and  its  exercise ;  and  that,  in  all 
probability,  he  would  be  the  best  skilled  in  the  detection  of  the  true  and 
genuine  indications  of  treatment  who  had  the  most  diligently  and  the  most 
accurately  attended  to  the  natural  phenomena  of  disease.  ...  I  directed 
myself  to  the  close  observation  of  fevers  and  ...  at  length  hit  upon  a  mode 
of  curing  them."  He  then  goes  on  to  say  that  since  publishing  the  first  edition 
he  had  observed  several  new  forms  of  fever  and  that  his  experience  had  been 
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much  extended.  Lastly,  in  section  I,  chap,  ii,  par.  3,  of  the  "  Medical 
Observations,"  he  distinctly  states  that  his  close  investigation  of  epidemics 
was  undertaken  solely  for  the  purj^ose  of  finding  out  the  proper  method  of 
curing  individual  cases. 

Sydenham's  observation  was  made  chiefiy  upon  the  epidemics  of  the 
fifteen  years  1661  to  1676.  As  a  result  of  his  studies  he  noticed  several  facts 
of  a  strictly  epidemiological  nature.  First,  he  noticed  the  seasonal  variations 
of  diseases  (I,  ii,  2)  ;  secondly,  he  was  aware  that  the  characters  of  epidemics 
of  the  same  disease  varied  in  difi'erent  years  (II,  ii,  2) ;  thirdly,  he  recognized 
that  infection  might  be  spread  not  only  by  infected  persons  but  by  infected 
things,  foriiites  (II,  ii,  4)  ;  fourthly,  he  observed  that  after  an  epidemic  of  any 
disease,  cases  of  that  disease  might  still  continue  to  crop  up  sporadically  ; 
fifthly,  he  mentions  the  prevalence  of  tiies  in  connexion  with  certain  abdominal 
diseases  ;  sixthly,  he  pointed  out  that  epidemics  came  to  an  end  not  because 
the  food  upon  which  they  fed  was  exhausted,  but  for  some  other  reason,  an 
atmospheric  condition  ;  and  lastly,  he  noticed  that  if  cases  of  a  given  epidemic 
disease  began  to  appear  at  an  earlier  time  than  was  to  be  expected  from  an 
experience  of  former  epidemics  of  that  disease,  then  the  epidemic  was  likely 
to  be  an  extensive  and  severe  one.  But  besides  these  epidemiological  facts, 
Sydenham  gives  us  descriptions  of  the  epidemic  diseases  prevalent  in  his  time. 
From  a  careful  perusal  of  his  writings  I  have  no  doubt  that  he  saw  small-pox, 
chicken-pox,  measles,  scarlet-fever,  plague,  typhus,  relapsing  fever,  enteric 
fever,  dysentery,  autumnal  diarrhoea,  ague,  intiuenza,  cerebro-spinal  fever,  and 
epidemic  encephalitis.  His  descriptions  of  some  of  these  diseases  is  absolutely 
clear,  especially  of  small-pox  and  plague.  Indeed  I  doubt  whether  any  writer 
of  modern  times  has  added  a  single  important  observation  to  his  admirable 
and  detailed  description  of  natural  small-pox.  But  of  many  of  the  others  his 
accounts  are  vague.  It  is  greatly  to  be  pitied  that  he  deliberately  refrained 
from  swelling  out  his  pages  with  histories  of  particular  cases  and  confined 
himself  to  general  expression  because  he  feared  that  repetition  would  be  vain 
and  wearisome.  And  here  I  may  add  that  Sydenham's  habit  of  thought  led 
him  to  differentiate  between  diseases — to  separate  out  new  diseases.  Of  late 
years  there  have  been  some  among  us  whose  idea  seems  to  have  been  to  mei-ge 
what  most  of  us  believe  to  be  distinct  affections  into  one  and  the  same  disease. 
To  such  I  would  recommend  Sydenham's  obsei'vation  that  although  these 
epidemic  disorders  "  may  to  a  certain  degree,  both  in  their  external  characters 
and  in  several  symptoms  common  to  many  of  them,  appear  to  the  careless 
observer  to  coincide,  they  are,  in  reality,  if  we  attend  closely,  of  wholely 
different  characters,  as  little  like  one  another  as  coins  and  counters." 

But  it  is  by  his  doctrine  of  epidemic  constitutions  that  Sydenham  is  most 
remembered,  at  any  rate  by  the  epidemiologist.  I  suppose  that  there  can  be 
little  doubt  that  he  derived  the  idea  from  Hijjpocrates.  Yet  there  is  a  very 
gieat  difference  between  the  ideas  on  this  subject  as  put  forward  by  these  two 
great  physicians.  So  far  as  I  understand  them,  there  is  nothing  mysterious 
about  the  constitutions  of  Hippocrates.     They  were  frankly  determined  by 


68  Greenwood:    Sydenham  as  an  Epidemiologist 

weather  conditions.  With  Sydenham,  however,  so  far  as  an  epidemic  consti- 
tution is  concerned,  the  weather  plays  quite  a  secondary  part.  It  is  by  no 
means  clear,  however,  exactly  what  Sydenham  meant  by  the  phrase,  "An 
epidemic  constitution,"  for  there  is  more  than  one  epidemic  constitution : 
Sydenham  found  five  in  fifteen  consecutive  years,  and  saw  no  reason  why 
there  should  not  be  more — an  epidemic  constitution  is  a  constitution  of  the 
atmosphere.  It  is  not  the  same,  however,  as  the  manifest  qualities  of  the 
atmosphere,  wind,  rain,  kc.  There  is  something  mysterious,  inscrutable, 
occult,  obscure,  peculiar,  particular,  and  unknown  about  it.  It  is  due  to  or 
connected  with  mysterious  changes  in  and  vapour  from  the  bowels  of  the  earth 
on  the  one  hand  or,  on  the  other,  skiey  influences,  such  as  the  conjunctions 
of  the  heavenly  bodies.  But  these  mysterious  unknowns,  looming  in  the 
background,  were  the  cause,  each  at  a  different  time,  of  \arious  epidemic 
diseases  ;  yet  by  no  means  of  all  epidemic  diseases.  The  five  constitutions  to 
wliich  I  have  alluded  above  were  those  of  the  intermittent  fevers,  plague^ 
small-pox,  dysentery,  and  the  comatose  fever.  In  subsequent  writings 
Sydenham  added  the  constitution  of  the  depuratory  fever  and  the  new 
continued  fever.  Now  these  were  the  most  striking  and  prevalent  epidemic 
diseases  of  his  time,  and  according  to  him  they  were  caused  each  by  a  special 
epidemic  constitution  of  the  atmosphere.  The  diseases  which  were  thus 
caused  were  termed  by  Sydenham  stationary  fevers ;  other  epidemic  diseases^ 
due  to  other  and  usually  (at  any  rate  in  Sydenham's  opinion)  more  or  less 
obvious  causes,  such  as  the  manifest,  sensible  and  appreciable  qualities  of  the 
air,  wind,  rain,  heat  and  cold,  &c.,  were  called  intercurrent  or  sporadic. 
Scarlet  fever  (and  what  Sydenham  describes  as  scarlet  fever  was,  in  my  opinion, 
that  disease  and  not  rubella) — scarlet  fever  was  one  of  them.  But  then  it  was 
not  an  affection  which  bulked  largely  in  the  epidemics  of  that  period.  If  it 
had,  doubtless  we  should  have  heard  of  a  scarlatinal  constitution.  While  an 
epidemic  constitution  was  the  direct  cause  only  of  the  stationary  fever,  it  could 
and  did  influence  the  intercurrents.  That  was  shown  by  the  fact  that  there 
was  a  certain  set  of  symptoms,  such  as  natural  sweating  and  salivation^ 
which  were  common  to  all  the  concurrent  diseases.  In  fact,  Sydenham's 
hypothesis  on  this  subject  led  him  to  differentiate  certain  fevers  which,  though 
they  were  not  stationary  fevers,  yet  bore  an  impress  (without,  however,  the 
specific  marks)  of  certain  stationary  fevers  prevalent  at  the  time.  I  refer  to 
the  variolous,  the  dysenteric,  the  pestilential,  and  the  morbillous  fevers. 
Personally  I  am  of  the  opinion  that  in  his  desire  to  discover  something  new 
and  in  his  belief  in  the  influence  of  the  epidemic  constitution,  he  was  led  astray, 
and  described  unexistent  "fourth"  diseases.  While  the  stationary  fevers 
are  due  each  to  its  own  particular  epidemic  constitution  of  the  atmosphere, 
to  such  an  extent  that  without  the  constitution  you  cannot  have  the  disease 
as  an  epidemic,  yet  these  fevers  are  influenced  also  by  the  manifest  qualities  of 
the  air  ;  hence  seasonal  prevalences  and  variations  in  character  of  epidemics. 
Further,  the  manifest  qualities  of  the  air  may  exert  some  influence  on  the 
epidemic  constitution,  to  the  extent  of  admitting  or  excluding  a  stationary 
fever.     Such  influence  is,  however,  only  temporary. 
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I  have  stated  above  tliat  Sydenham  writes  of  the  epidemic  constitution  of 
the  atmosphere  as  being  of  a  most  mysterious  nature.  He  does  so  frequently. 
Yet  I  am  led  to  lielieve  that  at  the  back  of  his  mind  there  was  an  almost 
materialistic  idea  of  it.  In  one  passage  he  writes  of  "  the  particles  which  are 
mixed  with  the  atmosphere,  which  war  against  health  and  which  determine 
the  epidemic  constitution."  And  there  is  one  curious  passage  as  follows  : 
"  We  must  consider,  not  that  any  particular  diathesis  is  to  be  assumed  from 
the  atmosphere  itself  (nulla  ejusmodi  diathesin  in  ipso  aere  supponi  debere), 
by  which,  whilst  we  have  one  epidemic  propagated  in  one  place,  we  may  have 
another,  wholly  different,  elsewhere  and  at  no  great  distance — if  such  were  the 
case  every  movement  of  wind  would  (as  it  sometimes  does)  invariably  diffuse 
a  constitution — but  that  each  particular  tract  of  the  atmosphere  is  filled  with 
the  elHuvia  of  some  mineral  fermentation,  that  these  contaminate  the  air 
through  which  they  pass  by  their  particles,  tliat  these  particles  are  differently 
destructive  to  different  animals,  and  that  they  propagate  diseases  appropriate 
to  the  different  affections  of  the  soil,  until  the  whole  mine  of  such  subter- 
ranean vapours  be  exhausted."^  The  interesting  admission  hereto  my  mind  is 
the  one  that  an  epidemic  constitution  can  be  shifted  by  the  wind. 

Sydenham  appears  to  be  very  inconsistent  at  times.  He  frequently  tells 
us  that  the  epidemic  constitution  is  the  cause  of  certain  epidemic  diseases,  and 
leads  his  reader  to  consider  that  it  is  the  sole  cause.  What,  then,  are  we  to 
think  when  we  come  across  the  following  passage  ;  "  Much  as  these  two  forms 
[i.e.,  the  stationary  and  the  intercurrent  diseases]  may  differ  from  one  another 
in  respect  to  their  origin  in  atmospheric  influences,  they  agree  in  respect  to 
several  of  their  external  and  predisposing  causes.  Laying  contagion  out  of  the 
account,  which  occasionally  gives  origin  to  the  stationary  form  of  fever,  and 
laying  also  out  of  the  account  intemperance,  which  is  the  mother  of  both  forms, 
the  commonest  external  and  evident  cause  of  most  fevers  is  either  premature 
change  of  dress  or  exposure  to  cold  after  exercise."  In  another  i^assage 
Sydenham  "writes  of  the  "  coughs  helping  the  constitution  in  producing  the 
fever."  It  is  clear  from  these  and  other  passages  which  could  be  quoted  that 
the  epidemic  constitution  was  not  the  sole  cause  of  an  epidemic  disease. 
There  were  exciting  and  adjuvant  causes.  There  can  be  no  doubt,  indeed,  that 
he  had  misgivings  as  to  the  efficiency  of  the  epidemic  constitution  as  a  cause 
of  epidemics.  Plague  was  a  disease  which  greatly  puzzled  him  from  tliis  point 
of  view.  He  expresses  grave  suspicion  that  the  mere  atmospheric  constitution, 
however  much  Xot/iwS?;?,  was  by  no  means  sufficient,  in  and  of  itself,  to  originate 
plague.  "  Either  the  disease  itself  must  continue  to  survive  in  some  secret 
quarter,  or  else  either  from  some  fomes  or  from  the  introduction  from  pesti- 
lential localities  of  an  infected  person,  it  must  have  become  extruded."  But 
he  goes  on  to  invoke  the  favourable  atmospheric  diathesis  to  explain  the 
outbreak  of  an  epidemic.  Now  it  is  clear  from  his  explanation  of  the  result  of 
the  action  of  the  Grand  Duke  Ferdinand  II,  when  the  Duke  effectually  stojiped 
the  plague  from  invading  Tuscany  by  cutting  off  its  communication  with  the 

'  Observ.  Med.,  V,  iv,  3. 
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suiToundiog  districts,  that  in  Sydenham's  opinion  even  epidemic  constitution 
could  be  very  local.  It  seems  to  me  that  Sydenham  is  net  very  clear  on  the 
question  of  causes  very  largely  because  he  is  not  really  interested  in  investi- 
gating them.  Not  for  him  "Felix  qui  potuit  rerum  cognoscere  causas."  He 
defends  himself  from  blame  for  not  having  attempted  to  pierce  the  penetralia, 
and  writes  "  .Etiology  is  a  difficult  and  perhaps  an  inexplicable  affair,  and  I 
chose  to  keep  my  hands  clear  of  it."  Moreover,  according  to  him,  we  need 
not  be  troubled  by  ignorance  of  causes  when  we  are  seeking  for  cures  of 
diseases  ;  for  it  is  experience  and  not  knowledge  of  the  cause  that  will  prove 
the  right  guide. 

But  in  spite  of  these  seeming  contradictions,  I  think  we  can  form  a  fairly 
correct  idea  of  what  Sydenham  really  had  in  his  mind  in  respect  of  the 
causation  of  epidemic  diseases.  While  there  were  certain  obvious  causes  such 
as  the  various  states  of  the  weather,  contagion,  intemperance,  ill-advised 
changes  of  raiment,  and  the  like,  which  could  give  rise  to  isolated  cases,  they 
were  not  sufficient  to  account  at  any  rate  for  any  but  the  less  frequent  and 
less  severe  forms  of  epidemic  (intercurrents).  In  the  causation  of  the  more 
important  epidemics  some  other  factor  was  necessary.  He  was  quite  ignorant 
what  it  was.  But  he  was  fairly  sure  that  its  presence  was  necessary,  for  he 
states  that  you  may  have  sporadic  cases  of  plague,  for  instance,  lingering 
perhaps  from  a  previous  epidemic,  kept  alive  by  some  smouldering  fumes,  but 
there  will  be  no  epidemic  in  the  absence  of  the  pestilential  constitution  of  the 
atmosphere.  At  the  same  time  it  was  not  necessarily  the  sole  cause  ;  it  was 
a  very  important  causative  factor,  overshadowing,  but  after  some  time  capable 
of  being  influenced  to  a  slight  degree  by  the  lesser,  though  more  obvious, 
factors.  This  unknown  factor  waxed  and  waned,  like  the  epidemic  it  pro- 
duced :  the  waxing  and  waning  of  the  epidemic  was  indeed  the  visible  sign  of 
the  mutability  of  the  constitution.  No  two  or  more  constitutions  could  exist 
together.  Certain  characteristic  symptoms  were  the  manifest  evidence  of  any 
particular  constitution  ;  some  of  these  were  confined  to  the  particular 
stationary  fever  which  was  engendered  by  the  particular  constitution ;  others 
would  be  found  not  only  in  the  particular  stationary  fever  but  also  in  the 
intercurrent  diseases  prevalent  at  the  time.  In  answer  to  Mr.  Greenwood's 
questions  I  should  reply  that  the  characteristic  product  of.  an  epidemic  con- 
stitution is  its  stationary  fever,  and  that  it  is  the  type  of  stationary  fever  that 
one  constitution  diilers  from  another :  that  the  stationary  fever  is  a  phe- 
nomenon ;  and  that  while  the  epidemic  is  determined  mainly  by  the  laws 
which  govern  the  genesis  of  the  "  constitution,"  it  is  also  subject  to  other 
laws,  as  also  is  the  constitution. 

How  far  have  we  advanced  in  our  conceptions  of  the  causation  of  epi- 
demics since  Sydenham's  day  ?  Not  very  far,  I  fear,  as  regards  what  he  called 
the  epidemic  constitution.  I  am  of  the  opinion  that  we  must  still  admit  that 
there  is  a  very  important  factor,  or  there  are  very  important  factors,  still 
unknown,  in  the  causation  of  epidemics.  My  conception  of  the  causation  of 
epidemics  is  that  there  are  several   causes   at  work,  varying  in  number  and 
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importance  for  ditterent  epidemics  and  at  different  times  ;  that  an  epidemic  is 
the  sum  of  several  factors.  Of  recent  years  factors  unknown  to  Sydenham 
have  been  brought  to  light.  We  know  more  about  the  influence  of  the  ages 
of  the  persons  exposed  to  attack,  of  their  surroundings,  of  the  seasons,  of  the 
part  played  by  insects  and  animals,  and  so  forth.  We  also  have  added  to  our 
stock  of  knowledge  the  whole  of  the  bacteriological  evidence.  I  am  not  sure, 
indeed,  that  there  are  not  some  bacteriologists  who  would  not  claim  that 
Sydenham  s  epidemic  constitution  has  been  explained  by  the  germ  theory  of 
disease  ;  that  the  unknown  factor  he  recognized  was  the  micro-organism.  I 
am  sure,  however,  that  no  epidemiologist  wall  admit  that  claim.  Admitting  a 
micro-organism  as  a  factor,  and  a  very  important  factor,  in  the  causation  of 
disease,  we  still  are  driven  in  most  instances  to  explaining  the  causation  of  the 
epidemicity  of  the  micro-organism  ;  and  in  most  instances,  if  not  in  all,  we  are 
very  far  from  having  attained  that  object.  Sydenham  recognized  a  few- 
obvious  causes  of  epidemics  and  epidemic  diseases,  more  especially  of  tlie 
latter.  But  he  was  also  well  aware  that  other  causes,  which  he  believed  to  be 
the  most  important,  were  still  unknown  to  him,  and  especially  those  connected 
with  the  more  important  epidemics.  To  speak  more  correctly,  all  we  have 
done  has  been  to  reduce  the  amount  of  the  contents  of  this  large  magazine  of 
unknown  factors  by  withdrawing  from  it  certain  factors  which  we  have 
been  able  to  name,  and  transferring  them  to  the  store  of  known  factors. 

Dr.  Charles  Singer  :  As  a  professed  historian  I  have  listened  with  much 
interest  to  Mr.  Greenwood's  paper  because,  as  it  appears  to  me,  he  has  been 
doing  what  we  very  seldom  see  done,  and  he  has  been  using  history  for  its 
proper  purpose.  For  the  last  half  century  it  has  been  generally  recognized 
that  ideas,  like  other  organic  products,  cannot  be  fully  understood  until  their 
history  is  known.  Ideas,  like  species  of  animals,  have  their  history,  and  betray 
their  history  in  their  structure.  It  should  be  the  function  of  the  medical 
historian  ta  trace  that  history  as  a  continuous  whole,  and  so  to  play  his  part 
in  the  illumination  of  medical  ideas.  Now  the  doctrine  of  epidemics,  like 
other  ideas,  has  had  its  history  ;  and  a  history,  moreover,  for  the  writing 
of  which  we  are  provided  with  unusually  abundant  material.  The  history  of 
the  doctrine  of  epidemics  may  be  summed  up  in  one  sentence,  as  a  struggle 
between  the  ideas  of  miasma  and  contagion.  Among  early  peoples  all  evil  is 
contagious  :  misfortune,  ritual,  uncleanliness,  wickedness,  and,  of  course,  disease. 
The  point  might  be  illustrated  from  a  thousand  passages,  and  is  to  be  found  in 
the  Bible.  It  is  a  test  of  how  far  Hipi)ocrates  had  left  primaeval  superstition 
behind,  that  he  rejects  the  whole  doctrine  of  contagion  and  is  a  believer  only 
in  miasma.  The  struggle  of  the  doctrines  of  miasma  and  contagion  can  be 
traced  through  the  ages,  the  doctrine  of  contagion  gradually  coming  more  and 
more  to  the  fore  until  about  the  middle  of  the  sixteenth  century.  It  was 
three  years  after  modern  science  had  made  its  stately  entry  with  the  work  of 
Copernicus  and  of  Vesalius,  the  natural  historians  respectively  of  the  macro- 
cosm   and    the   microcosm,  that — in  the  year   1546 — a  work  of  the    highest 
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epidemiological  importance  appeared  ;  the  "  De  Contagionibus  "  of  Jerome 
Fracastor.  In  this  ^\ovk,  for  the  first  time,  the  doctrine  that  epidemics  were 
due  to  the  spread  of  infection  by  minute  parasitic  organisms  of  specific  nature, 
was  for  the  first  time  scientifically  set  forth  and  philosophically  maintained. 
During  the  century  and  a  half  that  followed  this  very  striking  work  the  sound 
views  of  Fracastor  were  very  widely  held.  It  was  a  misfortune  that  "the 
authority  of  Sydenham,  who  went  back  to  the  old  and  unexplained  view  of 
"  epidemic "  constitution,  prevented  the  further  spread  of  the  theory  of 
Fracastor  and  caused  his  views  to  remain  practically  forgotten  until  quite 
modern  times.  I  feel  therefore  that,  on  the  whole,  Sydenham's  influence  on 
epidemiology  proper  was  reactionary.  It  is  rather,  I  think,  in  his  work  as  a 
pure  clinician  and  a  describer  of  the  natural  history  of  infectious  disease  in 
the  individual  that  his  true  greatness  is  to  be  sought. 

Dr.  Hamee  :  This  most  interesting  paper  calls  for  much  more  thorough 
study  than  most  of  us  have  presumably  so  far  been  able  to  give  to  it.  As 
regards  the  barriers  against  the  "sympathetic  understanding"  of  Sydenham, 
I  have  never  been  troubled  as  to  the  "  sympathetic,"  for,  like  Dr.  Payne,  I 
greatly  admire  the  old  Puritan  rebel,  but  the  "  understanding  " — well,  that  is 
a  difiiculty.  But  to  come  to  Mr.  Greenwood's  most  interesting  analysis  of 
Sydenham's  work,  I  confess  that  though  I  had  long  recognized,  as  did  the  man 
who  went  to  see  Hamlet,  that  here  was  an  author  who  made  use  of  a  large 
number  of  more  or  less  appropriate  quotations,  it  was  not  until  1915  that  I 
began  to  entertain  a  hope  of  having  a  first  very  imperfect  inkling  as  to  what 
Sydenham  might  perhaps  be  driving  at  with  his  epidemic  constitutions.  In 
the  course  of  inquiry  in  that  year  into  the  outbreak  of  cerebro-spinal  fever  in 
London,  it  transpired  that  the  symptom-complex  in  question  occurred  in  close 
relation  with  those  of  influenza,  bronchitis,  and  pneumonia,  and  it  was  then 
further  found  that  Sydenham  had  described  the  same  phenomenon  in  his 
account  of  the  new  fever  of  1685.  Then,  later,  Colonel  Dorgan  worked  out 
the  same  problem  in  military  camps,  and  Dr.  Crookshank  found  a  like  corre- 
lation between  influenza  and  the  Heine-Medin  symptom-complex.  Looking 
backwards  it  became  clear  that,  examined  year  by  year,  there  was  abundant 
evidence  in  the  records  of  these  changes  of  type  in  influenzal  diseases,  and  it 
was  realized  that  London  was  responding  in  1915-18  to  a  "  constitution " 
closely  resembling  that  of  nearly  two  hundred  and  fifty  years  ago  ;  this  "  con- 
stitution "  was  traced  year  by  year,  through  the  outbreak  so  fully  described 
in  New  York  in  1916  and  our  own  epidemics  of  1917  and  1918.  According  to 
this  conception,  epidemic  constitution  represents  something  that  appertains  not 
to  one  year  but  to  a  series  of  five,  six,  or  more  years  ;  then  it  dies  away  almost 
to  the  point  of  disappearance  to  rise  into  prominence  again  at  a  later  time. 

These  inquiries  led  to  closer  study  of  the  time  relations  generally  of  the 
outbreaks  of  the  influenzal  group  of  diseases,  and  incidentally  to  further 
examination  of  Sydenham's  constitutions,  and  so  ultimately  to  the  conclusion 
(expressed  at  the  meeting  held  here  last  October)  that  Creighton  had  found 
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the  solution  of  the  puzzle  in  his  formula  that  there  was  "  something  more 
than  accident  in  the  association  between  epidemics  of  influenza  and  epidemics 
of  ague."  Examination  of  Creighton's  "History  of  Epidemics"  showed 
quite  clearly,  it  was  submitted,  that  the  remarkable  related  "  agues "  which 
occur  in  the  years  round  about  all  the  great  "  posting  "  epidemics  of  influenza, 
throughout  the  whole  of  the  recorded  history,  "  are  nothing  more  than  those 
very  gastro-intestinal,  pulmonary,  and  nervous  manifestations  which  actually 
constitute,  as  every  epidemiologist  realizes,  part  and  parcel  of  the  influenzal 
prevalences  themselves."  I  have  recently  gone  over  the  gi'ound  again  and 
hope  to  be  able  to  supply,  some  day,  the  detailed  evidence  that  Sydenham's 
constitutions  of  the  years  round  about  1661,  1675,  1679,  and  1688  were 
influenzal  constitutions. 

There  was  a  discussion  here  on  November  13,  1918,  in  w-hich  Sir  Arthur 
Newsholme  referred  to  my  "  seductive  hypothesis,"  but  he  clearly  inclined  to 
the  view  that  the  nexus  which  binds  together  the  catarrhal  group  of  diseases 
(including  cerebro-spinal  fever,  encephalitis  lethargica,  and  polio-myelitis  and 
polio-encephalitis)  was  merely  predisposing  (telluric,  climatic,  &c.)  and  not  an 
actual  causal  influence  exerted  by  one  and  the  same  infecting  agency  operating 
in  all  of  them.  I  have  already  submitted  to  the  Section  the  main  argument 
against  this  view.  Well, "the  bearing  of  these  observations  lies  in  the  applica- 
tion of  them  "  to  the  present  paper.  First  as  to  Sydenham  and  the  bacterio- 
logists. In  some  coalitions  credos  do  not  count  so  much  as  other  considerations, 
but  in  this  particular  instance  the  credos  are  strongly  held.  There  are  thus 
really  only  two  doubts,  and  Mr.  Greenwood  is  alive  to  both  of  them.  There 
is  the  question  as  to  what  the  bacteriologists  may  say,  and  the  further 
question  as  to  what  Sydenham  would  say.  I  can  only  submit  that  if  any 
timorous  epidemiologist  could  ask  him  "Alas,  my  master,  how  shall  we  do?'' 
he  would  tell  him  to  lift  up  his  eyes  and  behold  the  horses  and  chariots 
of  fire,  saying,  "  Fear  not,  for  they  that  be  with  us  are  more  than  they  that 
be  with  them.'!  I  am  much  disturbed,  however,  to  find  that  Mr.  Greenwood 
thinks  I  am  not  a  true  disciple  of  Sydenham.  I  accept,  of  course,  all  Mr. 
Greenwood  says  about  me,  but  is  he  right  in  hinting  that  Sydenham  appears 
to  rule  out  a  mutating  cera  causa  ?  I  sometimes  wonder  whether  in  the 
fullness  of  time,  when  epidemiologists,  bacteriologists,  protozoologists,  and 
statisticians  have  worked  out  in  complete  detail  all  the  available  knowledge 
concerning  the  various  roles  in  epidemic  disease  assumed,  on  the  one  hand,  by 
ultravisible  viruses  mutating  within  the  cycles  of  their  multiannual  or  seasonal 
periodicities,  and  assumed  on  the  other  hand  by  the  varying  reactions  exhibited 
by  communities  more  or  less  immunized  or  sensitized  ;  and  when  the  whole 
thing  has  been  expressed  in  the  proper  differential  equations,  and  these  have 
been  triumphantly  solved  by  the  Brownlees,  Greenwoods,  Rosses,  and  Yules 
of  the  period,  whether  something  approaching  prodigiously  close  to  Sydenham's 
conception  of  epidemic  constitutions  will  not  be  the  result.  The  people  of  that 
advanced  era  will  be  able  to  exclaim  with  Ecclesiasticus,  "  Let  us  praise 
famous  men  and  our  fathers  that  begat  us,"  and  perhaps  will  also  say  with 
Ecclesiastes,  "There  is  nothing  new  under  the  sun." 
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Dr.  G.  C.  Peachey  :  Before  offering  a  biographical  and  bibliographical 
note,  I  desire  to  record  my  dissent  from  the  assertion  just  made  by  Dr.  Singer 
that  "  the  history  of  medicine  is  a  history  of  ideas  and  that  biography  is  only 
of  value  in  so  far  as  it  bears  on  ideas  "  :  indeed,  what  I  have  to  say  goes  some 
way  towards  disproving  his  statement.  In  my  recent  sketch  of  the  life  of 
Jolin  Pechey,  Licentiate  of  the  College  of  Physicians  (1654-1718),  I  drew 
attention  to  the  fact,  not  previously  recognized,  that  besides  being  the  author 
of  "  The  Whole  Works  of  Sydenham,"  of  which  eleven  editions  w^ere  published 
between  1696  and  1740,  and  which  has  hitherto  been  regarded  as  the  earliest 
English  translation  of  Sydenham,  he  had  previously  pul)lished,  in  1686  the 
first  part,  and  in  1688  the  second  and  third  parts  of  a  work  entitled  "  Collec- 
tions of  Acute  Diseases,"  which  consist  entirely  of  extracts  from  Sydenham's 
writings.  That  this  work  was  unknown  to  Latham  is  plain  from  a  statement 
in  his  preface,  in  which  he  says  that  "  the  previous  version  of  Pechey  represents 
in  point  of  style  and  language  neither  the  English  of  Sydenham's  time  nor 
that  of  our  own  "  (he  is  here  referring  to  Pechey's  "  Whole  Works  of  Syden- 
ham," the  first  edition  of  which  appeared  in  1696)  ;  and  he  adds  later  that 
he  realizes  the  difficulty  of  reconstituting  Sydenliam's  words  in  what  may 
be  supposed  to  have  been  the  form  in  which  they  would  have  originally 
appeared  (liad  they  appeared  in  English  at  all)  during  the  lifetime  of  the 
author.  But  Sydenham  did  not  die  till  December  29,  1689,  three  years  after 
the  appearance  of  the  first  part  of  Pechey's  "  Collections,"  and,  as  I  have 
shown  in  my  memoir,  there  is  some  reason  to  suppose  that  this  latter 
publication  was  known  to  Sydenham  himself.  That  this  w^as  unrecognized 
by  Latham,  and  indeed  by  all  Sydenham's  biographers,  is  due  primarily  to 
the  extreme  rarity  of  Pechey's  "  Collections,"  only  two  copies  of  which  have 
come  to  my  knowledge  after  exhaustive  inquiries  in  Great  Britain,  France  and 
America  (one  of  these  being  in  the  British  Museum  and  the  other,  which  wants 
Part  I,  in  the  Bodleian)  :  and  secondarily  to  the  fact  that  the  title-page  of 
Pechey's  "  Collections,"  in  five  parts,  dated  1691,  does  not  state  that  the  work 
consists  of  a  translation  of  extracts  from  Sydenham's  writings.  No  copy  of 
the  original  title  of  the  first  part,  dated  1686,  is  forthcoming;  but  this  is  to  be 
found  in  the  Michaelmas  Term  Catalogue,  No  24,  December  13, 1686,  in  which 
the  ascription  to  Sydenham  is  duly  recorded.  The  practical  value  of  my  note 
lies  in  the  suggestion  that  students  of  Sydenham  may  look  upon  Pechey's 
translations,  which  Sir  Norman  Moore  has  described  as  "  vigorous  and 
idiomatic,"  as  contemporary  with,  and  probably  known  to,  Sydenham  himself; 
for  the  text  of  the  "Collections"  corresponds  almost  verbatim  with  that  of 
Pechey's  "  Whole  Works  of  Sydenham  "  (1696),  which  latter  remained 
unaltered  in  all  the  subsequent  editions  to  1740.  The  subject  is  discussed 
at  length  in  my  paper  entitled  "  The  Two  John  Peacheys,  Seventeenth 
Century  Physicians  :  Their  Lives  and  Times  "  (Janus,  1918,  xxiii,  121),  and 
the  results-  of  my  further  study  throw  some  new  light  upon  the  still  vexed 
(juestion  of  Sydenham's  Latinity. 
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Mr.  M.  Greenwood  (in  reply) :  In  our  endeavours  to  master  the  secret  of 
Sydenham's  doctrine,  we  need  the  help  of  our  historical  colleagues  and  the 
scholarly  contributions  to  the  discussion  made  by  Dr.  Singer  and  Dr.  Peachey 
were  very  welcome.  I  regret  never  having  studied  the  early  translation  of 
John  Peachey  wliose  contentious  life  has  been  so  charmingly  told  by  his 
namesake. 

Dr.  Goodall's  weighty  observations  have  added  what  was  necessary  to 
my  string  of  quotations.  No  doubt  it  is  Utopian  to  expect  that  any  medical 
student  or  even  any  newly  qualified  medical  man  will  peruse  the  Proceedings 
of  our  Section ;  but  were  any  such  eccentric  youth  to  escape  from  the  prison 
house  of  his  curriculum,  I  believe  that  a  study  of  this  afternoon's  debate  would 
be  of  service  to  him.  There  are  not  unimportant  aspects  of  preventive  medicine 
hidden  from  the  writei's  of  elementary  text-books  and  not  fully  revealed  even 
to  the  medical  correspondent  of  The  Times. 

I  am  not  sure  that  the  chasm  which  separates  me  from  Dr.  Hamer  is  a 
very  deep  one,  but  I  am  afraid  there  is  a  chasm.  Perhaps  it  is  addiction  to 
those  algebraical  methods  at  which  Dr.  Hamer  (although  himself  under  the 
gravest  suspicion  of  being  at  least  a  carrier  of  the  mathematical  virus)  pokes 
gentle  fun,  which  urges  me  to  attempt — no  doubt  with  small  success — to 
reduce  any  proposed  epidemiological  theory  to  terms  capable  of  precise  dis- 
cussion. I  cannot  be  satisfied  with  merely  praising  famous  men  and  our 
fathers  that  begat  us  ;  these  lyrical  strains  always  make  me  doubt  with  Charles 
Fox  whether  anyone  could  be  as  wise  as  Thurlow  looked.  Dr.  Hamer,  as  I 
think,  still  shrinks  from  a  close  scrutiny  of  his,  or  of  Sydenham's,  doctrine  of 
an  epidemic  constitution.  Does  he  believe  that  cerebro-spinal  fever,  encephal- 
itis lethai'gica,  poliomyelitis  and  influenza  are  mutants  of  one  underlying 
cause,  or  does  he  believe  that  some  common  factor  modifies  all  diseases  pre- 
valent during  a  particular  epoch,  long  or  short — confers  upon  fundamentally 
disparate  diseases  a  common  clinical  and  epidemiological  type  ?  If  my  inter- 
pretation and  Dr.  Goodall's  interpretation  of  Sydenham's  doctrine  is  correct, 
does  Dr.  Hamer  regard  influenza  as  the  stationary  fever  of  1918-19  and 
cerebro-spinal  fever  as  the  stationary  of  1915  ?  I  do  not  think  this  is  a  mere 
verbal  dispute. 

What  separates  us  epidemiologists  from  the  bacteriologists  is,  as'  Dr. 
Goodall  remarked,  that  we  do  not  think  the  problem  of  disease  as  a  mass 
phenomenon  so  simple  a  one  even  in  theory  as  the  bacteriologist  would  have 
us  think  it.  The  bacteriologist — or,  at  least,  his  popular  exponent — holds 
that  all  diseases  can  be  attacked  and  conquered  seriatim  by  specific  measures  ; 
isolate  the  organism,  "  stamp  it  out  "  or  procure  an  artificial  immunity  and 
that  disease  is  "conquered."  But  if  my  interpretation  of  Sydenham's  con- 
stitutions is  correct,  all  that  can  be  achieved  in  this  way  is  either  to  reduce 
the  number  of  stocks  upon  which  a  stationary  fever  may  be  grafted  or  to 
reduce  the  number  of  stationary  fevei's,  leaving  the  stocks  upon  which  the 
remainder  may  be  grafted  untouched.  Naturam  cxpellas  furca,  tamen  7isqne 
recurret,  hence  Watt's  theory  of  substitution,  and  Sydenham's  constitutions. 

JU — Ih 


76  Grreenwood  :    Sydenham  as  an  Epidemiologist 

So  the  problem  of  preventive  medicine  becomes  wider  and  we  are  led  to  ask 
whether  what  is  wrong  with  the  mihealthy  may  not  be  not  infection  with  this 
or  that  germ  but — nnhealthiness,  even  as  the  chief  trouble  of  the  poor  is  not 
addiction  to  pubHc  houses  but  just  plain  poverty.  But  if  Dr.  Hamer's  mutating 
vera  causa  is  the  secret,  why,  the  future  of  the  bacteriologist  is  a  roseate  one, 
the  meningococcus,  PfeifTer's  bacillus,  the  parabacilh  and  even  the  filter-passers 
may  be  impostors ;  but  the  bacteriologists,  Hamer  chice  et  auspice  Hamer,  can 
advance  with  confidence ;  one  day  a  single  blow  will  place  in  their  power  the 
vera  ca7(sa  of  at  least  five  diseases  and  the  stamping  out  should  be  vigorous 
indeed  ! 
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Periodicities  of  Epidemics  of  Measles  in  the  Large  Towns  of 
Great  Britain  and  Ireland.^ 

By    J.    Brownlee,    M.D.,    D.Sc. 

(Director  of  Statistics,  Medical  Research  Committee.) 

(I)    Epidemics  of  Measles  in  London,  1840-1912.     General. 

The  subject  of  periodicity  of  measles  may  I  think  best  be  approached 
by  a  general  study  of  the  figures  relating  to  the  deaths  from  that  disease 
in  London  since  the  introduction  of  registration.  For  this  purpose  the 
number  of  deaths  in  each  quarter-year  have  been  graphed  in  a  diagram 
(Diagram  I).  Each  line  of  graph  refers  to  '24 j  years.  The  beginning 
of  each  decade  is  marked  by  a  line  and  the  accompanying  date. 
The  reason'  for  this  particular  distribution  into  epochs  of  24rl  years 
depends  on  the  fact  that  for  each  of  these  epochs  the  epidemic  wave 
has  closely  reproduced  itself.  The  fourth  graph  in  the  diagram  repre- 
sents the  average  of  the  sum  of  the  upper  three  graphs.  It  shows 
obviously  the  same  characters  as  each  of  the  component  parts.  In  the 
next  section  the  chief  epidemic  period  of  measles  in  London  will  be  shown 
to  be  97  weeks  in  length  or  very  nearly  IJ  years.  On  this  hypothesis 
the  dates  on  which  epidemics  are  due  are  indicated  in  the  diagram  by 
circular  dots.  It  will  be  noted  that  the  epidemics  apparently  occur  for 
considerable  periods  at  the  expected  times  but  at  other  times  they  fail 
to  make  their  appearance  in  the  manner  that  might  be  expected.  Yet 
the  disappearance  is  only  temporary  and  the  re-appearance  of  the 
epidemic    wave   of   97    weeks    in    the    expected    place    is  observed    to 

'  At  a  meeting  of  the  Section,  held  February  14,  1919. 
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have  recurred  three  times.  It  must  therefore  be  taken  that  the 
phenomena  have  some  permanence  and  that  the  recurrence  is  not  due 
to  chance  alone.  The  irregularity  observed  in  this  case  is  similar  to 
that  which    has  brought   the   analyses  of  some   disease  statistics  into 


Diagram  I 


Diagram  I. 

The  three  upper  sections  in  this  diagram  show  the  number  of  deaths  from 
measles  in  London  in  each  quarter-year  from  1840  to  1912.  The  total  length 
of  each  section  is  24^  years.  For  purposes  of  reference  the  beginning  of  each 
decade  is  indicated.  The  circular  blacl^  dots  below  the  diagram  are  placed  at 
intervals  of  97  weeks  to  illustrate  the  main  periodicity  of  the  measles  epidemics. 
In  the  fourth  section  of  the  diagram  the  three  sections  above  have  been  added 
together  and  averaged.  It  will  be  noticed  that  for  three-fourths  of  this  section 
the  circular  black  dots  coincide  absolutely  with  the  situation  of  the  epidemics. 
In  the  fifth  section  of  the  diagram  the  phenomena  are  illustrated  which  would 
be  observed  if  two  epidemics  causing  an  equal  number  of  deaths,  of  97  and  87 
weeks'  periods  respectively,  were  present  in  a  large  city. 
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disrepute.     In  the  absence  of  long  series  of  statistics  permanence  is 
difficult  to  demonstrate.     What  has  held  for  a  considerable  time  has 
seemed,  in  a  number  of  cases,  apparently  to  hold  no  longer.     Change  in 
the  nature  of  a  phenomenon  leads  much  more  readily  to  doubt,  than 
permanence  of   limited  duration  to  belief.      In  the  case  of  London, 
however,  a  series  of  statistics  of  sufficient  length  exists  to  demonstrate 
that   the  disappearance  of  a  phenomenon   may  be  apparent  only  and 
not  permanent.     What  then  is  the  explanation  of  this  permanence  ? 
I  think  it  comparatively  simple.     It  is  that  an  epidemic  is  due  chiefly 
to  the  properties  of  the  organism  causing  it,  and  that  the  periodicity  of 
epidemics  which  occur  at  regular  intervals  depends  for  the  most  part 
on  the  life-history  of  the  organism.     Many  biologists  and  statisticians 
doubt  this  at  present,  but  a  step  in  the  proof  of  the  accuracy  of  this 
opinion  is,  I   think,    given    by    the    phenomena    under    consideration. 
In  a  large  city  like  London,  the  organisms  which  produce  epidemics  of 
measles  belong  not  to  one  strain  but  to  several,  each  of  these  strains 
possessing  different  properties.    The  property  alone  at  present  considered 
is  that  which  determines  the  periodicity  of  the  epidemic.     Grant  that 
one  strain  of  an  organism  is  capable  of  producing  an  attack  of  the 
disease  which  confers  a  certain  degree   of  immunity   against   another 
strain,  and  grant  that  its  life  history  on  the  average  is  the  same,  then 
the  phenomena  which  follow  will  be  of  the  nature  of  those  observed. 
To  illustrate  this  the  fifth  line  of  the  graph  in  the  diagram  has  been 
constructed.    It  shows  what  would  happen  if  two  epidemics  occasioning 
an  equal   number  of    deaths   occurred  periodically,  the  one  epidemic 
having    a   periodicity    of    97    weeks,    as    is   the    case   with    the    chief 
London  epidemic,  and  the  second  a  periodicity  of  87  weeks.     These 
epidemics  are  supposed  to  be  at  their  maxima  simultaneously  at  the 
point   marked    x    in   the    diagram.      With   the   first   recurrence,    the 
maxima  of  these  epidemics  will  be  separated  by  an  interval  of  10  weeks, 
while   by   the    time    the    fifth    or    sixth    recurrences    are  reached    the 
maximum   of  the  one  period  will  coincide  with  the  minimum   of  the 
other.     A  dead  level  of  endemicity  at  this  period  is  the  phenomenon 
requiring  explanation.     As,  however,  time  goes  on  the  epidemics  will 
again  have  their  maxima  simultaneously  and  epidemic  outbursts  will  be 
associated  with  intervals  free  from  the  disease.     Comparing  the  last 
graph  with  the  combined  graph  of  the  24^  years'  periods  for  the  city  of 
London  the  similarity  is  obvious.     The  etiology  of  the  epidemic  curve 
for  London,  when  analysed,  is  not  however  quite  so  simple,  but  I  think 
that  the  theory  outlined  roughly  corresponds  with  the  facts. 
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(II)    Epidemics  of  Measles  in  London,  1840-1912. 
Special  Investigation. 

In  this  part  of  the  investigation  the  weekly  numbers  of  deaths 
occurring  from  measles  in  London  between  1840  and  1912  have  been 
used.  As  the  population  of  London  doubled  itself  during  the  years  in 
question  some  correction  is  necessary  and  as  the  great  bulk  of  the 
deaths  from  measles  occur  under  five  years  of  age  the  deaths  have  been 
corrected  on  the  theory  that  the  population  at  these  ages  is  stationary. 
The  method  of  analysis  applied  to  the  statistics  is  fully  explained  in 
Appendix  I.  It  consists  essentially  in  writing  out  the  figures  in 
successive  rows  of  gradually  increasing  length  and  summing  the 
columns.  If  in  the  result  the  sums  of  the  columns  are  all  nearly 
equal  there  is  no  period  in  the  neighbourhood.  If,  however,  the  sums 
gradually  increase  to  a  maximum  and  then  decrease  a  period  exists 
in  that  region.  The  height  of  the  swing  is  measured  by  a  quantity 
defined  as  the  amplitude.  When  rough  work  is  being  done  this  is 
measured  for  most  practical  purposes  by  taking  the  heights  of  the 
maximum  and  of  the  minimum  above  the  base  line  and  dividing 
the  difference  of  these  by  the  sum.  To  avoid  the  introduction  of  the 
personal  equation,  however,  the  amplitudes  in  all  the  cases  discussed 
in  this  paper  have  been  calculated  mathematically  by  a  method 
described  in  Appendix  IV. 

The  results  of  the  investigation  are  graphed  in  Diagram  11. 
Examination  of  this  diagram  shows  that  fairly  large  amplitudes  exist 
in  a  number  of  situations.  Taking  for  convenience  1,000  as  the 
measure  of  the  maximum  amplitude,  amplitudes  of  200  occur  at  periods 
of  six  months  and  of  one  year,  161  at  87  weeks,  180  at  89^  weeks, 
394  at  97  weeks,  160  at  105^  weeks,  212  at  109i  weeks,  and  205 
at  114  weeks.  Much  the  greatest  amplitude  is  that  at  97  weeks  and 
this  must  be  regarded  as  the  main  epidemic  period  of  measles  in  the 
city  of  London.  It  is  to  be  noted  that  this  value  corresponds  exactly 
with  what  has  been  seen  to  exist  in  Diagram  I.  The  main  period  thus 
could  be  easily  found  by  direct  observation,  but  the  other  periods 
discovered  by  the  method  of  research  employed,  with  the  exception 
of  the  yearly  period  could,  even  if  suspected,  hardly  be  measured. 

The  question  of  the  permanence  of  these  periods  immediately 
arises.  With  regard  to  that  of  the  97  weeks  this  admits  of  no  doubt, 
but  the  others  are  not  so  definitely  in  evidence.     This  is  seen  from  the 
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figures  given  in  Table  I.  In  this  table  the  amplitudes  of  the  periods 
have  been  calculated  not  for  the  whole  period  of  72  years  but  for  four 
equal  portions  of  this  period,  each  consisting  of  eighteen  years.  The 
87  weeks'  period  is  seen  to  be  most  prominent  in  the  last  36  years. 
The  89J  weeks'  period  in  the  first  and  third ;  the  109^  weeks'  period  is 
most  marked  in  the  first  and  fourth  epochs,  while  the  114  weeks'  period 
is  specially  important  in  the  fourth.  The  conclusion,  therefore,  seems 
to  follow  that  in  London  there  are  a  number  of  epidemics  of  measles 
with  different  periods,  these  epidemics  assuming  greater  or  lesser 
importance.  Of  these  the  chief  is  the  epidemic  of  97  weeks'  period 
which  remains  the  dominant  epidemic  from  1840  to  the  present  day. 
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Diagram  II. 

In  this  diagram  the  amplitudes  found  when  the  figures  relating  to  the 
number  of  deaths  from  measles  in  London  from  1840  to  1912  are  added  together 
in  rows  varying  in  length  from  25  to  IGO  weeks  are  graphed.  It  will  be  seen 
that  the  greatest  amplitude  corresponds  to  a  period  of  97  weeks,  and  that  lesser 
amplitudes  occur  at  87,  89i,  105^,  109J,  and  114  weeks.  Annual  and  semi- 
annual periods  are  also  observed. 
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Table  I. — Showint,  the  Amplitudes  in  Groups  of  Years  and  for  the  Whole  Epoch  for 

CERTAIN    different    PERIODS    IN    THE    EPIDEMICS    OF    MeASLES    IN    LONDON,    1840-1912. 

Number  of  weeks  in  perioil 


Group  of  years 

S7 

S9J 

07 

109J 

114 

(I)   1840—1856        .. 

110       .. 

231 

..       272       ., 

..       331       . 

270 

(II)  1856—1874 

..       152       .. 

35       . 

552       .. 

70 

..       208 

(III)  1874—1893 

.       303 

300       .. 

,.       416       .. 

.       229       . 
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..       325 

397 

Whole  Epoch 

.       161       .. 
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417       ., 

..       212       . 

..       205 

Such  are  the  main  facts  revealed  by  the  data  covered  by  registration. 
Prior  to  1840  the  only  figures  are  those  contained  in  the  Bills  of 
Mortality  of  London.  These  have  been  thoroughly  investigated  from 
1703  to  1828.  Owing  to  the  inadequacy  of  the  data  the  results  of 
that  analysis  are  not  of  great  value.  They  furnish,  however,  sufficient 
evidence  to  deduce  one  very  important  negative  conclusion — namely, 
that  between  the  years  1755  and  1828  no  epidemic  with  a  period  near 
to  that  of  97  weeks  existed  in  the  city  of  London.  Between  1828  and 
1838  the  statistics  in  the  Bills  of  Mortality  are  imperfect,  but  complete 
the  evidence  that  the  first  epidemic  of  the  present  cycle  was  that  which 
occurred  in  London  in  the  year  1846.  Since  its  introduction  this 
organism  has  been  the  one  which  has  caused  the  chief  fatality  from 
measles  in  the  city. 

(Ill)  Distribution  of  Measles  in  London,  1890-1915. 

The  results  given  in  the  previous  section  refer  to  the  periodicity  of 
measles  in  London  as  a  whole.  It  is  clearly  equally  necessary  to 
ascertain  if  the  epidemics  having  different  periodicities  exist  uniformly 
throughout  the  whole  city,  or  if  they  are  to  any  extent  local  phenomena. 
This  part  of  the  investigation  has  been  limited  to  the  twenty-six  years, 
1890-1915,  and  has  been  carried  out,  first,  for  the  five  main  districts, 
north,  south,  east,  west,  and  central  ;  and,  secondly,  for  the  individual 
sub-registration  districts  of  the  West  and  South.  What  happens  is 
well  illustrated  in  the  accompanying  diagrams  (Diagrams  III  and  IV) 
in  which  the  distribution  of  the  epidemics  of  87  weeks'  and  97  weeks' 
periods  is  shown  for  the  main  districts  of  the  city.  It  is  evident  that 
the  epidemic  with  the  87  weeks'  period  exists  only  south  of  the  Thames. 
The  amplitude  found  for  this  epidemic  in  this  locality  is  about  500, 
contrasting  with  the  160  observed  when  the  whole  city  was  investigated. 
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On  the  other  hand,  the  epidemic  with  the  period  of  97  weeks  is  well 
marked  in  all  the  districts  of  London,  but  specially  so  in  the  west, 
where  the  amplitude  is  extraordinarily  large — namely,  913.  In  the 
north  and  south  districts  the  amplitude  of  the  epidemic  is  slightly 
over  500,  while  in  the  central  and  east  districts  it  is  about  330. 
The  109^  weeks  epidemic  is  best  seen  in  the  west,  where  the  amplitude 
is  570;    in  the   north   it  is  390;    in    the    central    500,    while    in    the 


Diagram  111 


North 


liMteAMttdHilMilHktfiM^ 


Diagram  111. 

In  this  diagram  the  results  of  adding  together  the  weekly  deaths  from  measles 
in  each  district  of  London,  1890-1914,  in  rows  of  87  weeks  are  graphed.  It  will 
be  observed  that  very  small  amplitudes  exist  in  the  North,  West,  Central,  East, 
but  a  very  marked  amplitude  in  the  South. 
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south  and  east  it  is  respectively  280  and  170.  The  epidemic  with  a 
period  of  114  weeks  is  most  marked  in  the  central  where  the  amplitude 
is  440,  in  the  north  it  is  309,  in  the  west  240,  in  the  south  220,  and  in 
the  east  160. 

The  method  of  the  periodogram,  however,  throws  light  on  one 
very  essential  point — namelj^  the  method  in  which  epidemics  arise. 
Referring  again  to  Diagram  TV,  it  can  be  observed  that  there  is  little 
or  no  evidence  that  the  epidemic  having   a  period  of  97  weeks  spreads 


Diagram  IV 
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DiAGEAM    IV. 

In  this  diagram  the  results  of  adding  together  the  same  figures  as  in 
Diagram  III  in  periods  of  97  weeks  are  shown.  It  will  be  observed  that  the 
amplitude  is  the  greatest  in  the  West  but  well  marked  in  all  the  other  districts. 
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from  one  district  to  another.  If  anything  may  be  said  it  is  that  the 
epidemic  in  the  western  district  has  its  maximum  two  to  three  weeks 
later  than  in  the  north  or  the  south,  but  as  the  incubation  period  of 
measles  ranges  from  ten  to  fourteen  days  this  is  much  too  narrow  a 
margin  to  allow  of  extensive  spread  :  in  addition  the  amplitude  of  the 
wave  in  the  west  is  greater  than  that  observed  anywhere  else.  When 
this  matter  is  examined  in  greater  detail  in  the  different  sub-registration 
districts  of  the  west  and  of  the  south  no  evidence  is  found  of  spread 
from  any  individual  centre,  the  maximum  time  occurring  at  a  constant 
or  nearly  constant  date  nearly  in  all  districts  in  spite  of  the  different 
concentration  of  the  population  and  of  the  different  social  conditions. 
This  simultaneous  rise  of  an  epidemic  throughout  the  city  must  be  held 
to  be  a  very  remarkable  phenomenon.  When,  however,  the  manner 
in  which  the  epidemic  of  87  weeks'  period  spreads  is  examined,  it  is 
found  that  the  seat  of  this  epidemic  is  in  St.  Saviour's  parish  ;  that  it 
spreads  thence  to  St.  Olave's  and  Camberwell,  and  from  these  to 
Lambeth,  Wandsworth  and  Greenwich.  Further,  with  the  epidemic 
of  97  weeks'  period  both  the  maximum  of  the  epidemic  in  point  of 
time  and  the  death-rate  due  to  the  epidemic  is  very  nearly  the  same  in 
all  the  sub-registration  districts.  Yet,  with  regard  to  the  epidemic  of 
87  weeks'  period,  not  only  is  the  maximum  of  the  epidemic  later  in  each 
district  as  the  distance  increases  from  St.  Saviour's,  but  the  proportion 
of  children  who  die  becomes  progressively  less.  This  might  be  ascribed 
to  loss  of  virulence  on  the  part  of  the  organism,  but  I  prefer  to  interpret 
it  as  due  to  loss  of  infectivity,  the  smaller  number  of  deaths  being  the 
result  of  a  smaller  number  of  persons  being  infected.  It  is  to  be 
remembered  that  the  method  of  examination  eliminates  the  probability 
that  this  is  a  chance  effect.  If  it  were  only  observed  in  one  single 
epidemic  it  might  well  be  due  to  the  circumstance  that  the  children 
in  the  periphery  were  protected  by  a  recent  attack  of  measles.  But 
the  figures  give  the  average  of  nearly  twenty  epidemics,  so  that  such 
an  explanation  does  not  seem  to  be  feasible. 

Before  passing  from  this  part  of  the  subject,  it  is,  perhaps,  well 
to  consider  for  a  moment  the  appearance  which  may  be  expected 
when  two  epidemics  intermix.  This  is  shown  for  the  south  of  London 
in  Diagrams  V  and  VI.  The  epidemics  are  arranged  in  the  first 
diagram  in  87  weeks'  period,  and  in  the  second  in  97  weeks'  period, 
each  unit  compartment  of  the  graph  corresponding  to  the  number 
of  deaths  in  four  weeks.  A  straight  vertical  line  is  drawn  in  both 
diagrams,  through    the    point   where    the    maximum  of    the    average 
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epidemic  is  found  by  calculation,  and  in  addition  on  each  diagram  a 
small  black  circle  indicates  the  maximum  of  the  epidemic  of  the 
other  period.  It  will  be  noticed  that  most  of  the  epidemics,  though 
not  all,  fall  on  one  or  other  system,  and  that  m  a  considerable 
number  of  cases  even  where  the  epidemics  occur  within  six  or  seven 
months  of    one  another    both  epidemic  systems  are  well  marked.     It 


Diagram  V. 

In  this  diagram  the  result  of  the  admixture  of  the  two  nearl}-  equal  epidemics 
in  the  south  of  London  is  shown  :  the  length  of  each  section  is  87  weeks  and  the 
vertical  lines  indicate  the  points  where  the  average  maximum  is  found.  The 
black  circular  dots  indicate  the  places  where  epidemics  of  97  weeks  are  to  be 
placed. 
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is,  however,  to  be  noted  that  for  two  or  three  periods  in  succession 
an  epidemic  wave  may  not  be  manifest.  Further,  a  very  largee  pidemic 
in  one  system  may  apparently  determine  the  absence  of  an  epidemic  in 
the  other  system  at  the  expected  time.  These  diagrams  will  repay 
some  study.    They  represent  typically  the  phenomena  frequently  found. 


Diagram  VI 


Diagram  VI. 

In  this  diagram  the  same  phenomena  are  again  exhibited  with  the  difierence 
that  the  sections  are  of  97  weeks'  length  and  the  position  of  the  87  weeks'  period 
indicated  bv  a  solid  black  circle. 
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(IV)  Measles  ix  the  large  towns  of  the  Beitish  Isles. 

Having  thus  determined  that  epidemics  of  measles  may  recur  at 
various  periods — 87,  97,  or  114  weeks — it  is  necessary  to  examine 
how  far  this  is  the  rule  in  other  places.  In  the  year  1870  the 
Eegistrar-General  of  England  began  to  publish  weekly  the  statistics 
of  the  number  of  deaths  from  the  different  zymotic  diseases  for  the 
chief  towns  of  the  country.  From  this  list  the  following  selection 
has  been  made  :  Newcastle,  Sheffield,  Liverpool,  Manchester,  Salford, 
Bristol,  and  Birmingham,  in  England;  Glasgow  and  Edinburgh  in 
Scotland,  and  Dublin  in  Ireland.  These  towns  illustrate  a  great 
variety  of  climatic  and  industrial  conditions. 

Before  discussing,  however,  the  results  of  this  investigation  it  is 
necessary  to  ascertain  whether  the  two  years  period  of  measles  so  com- 
monly believed  in  exists  or  does  not  exist.  It  seems  commonest  in  towns 
of  less  than  the  greatest  size,  and  is  found  at  present  or  recently  in 
Paisley,  Dundee  and  Aberdeen.  Even  in  such  towns  its  presence, 
however,  is  not  constant,  and  as  in  such  towns  it  is  unlikely  that  more 
than  one  strain  of  organism  can  maintain  itself  for  long,  it  is  in  these 
that  some  of  the  phenomena  may  perhaps  be  best  observed.  Take  the 
case  of  Paisley,  for  instance,  a  town  of  about  80,000  inhabitants.  A 
complete  resume  of  the  facts  is  given  in  the  following  table  (Table  II). 
Each  row  contains  the  number  of  deaths  in  each  quarter-year  for  two 
successive  years,  beginning  with  1856  and  ending  with  1917.  It  will 
be  observed  that  from  1856  to  1873  inclusive  the  epidemics  occur  at 
intervals  of  two  years  with  very  little  variation  in  date,  the  maximum 
number  of  deaths  sometimes  occurring  in  the  last  quarter  of  the 
even  years,  sometimes  in  the  first  quarter  of  the  odd.  With  1874, 
however,  a  change  takes  place  and  epidemics  of  measles  no  longer 
occur  at  intervals  of  two  years  but  approximately  at  intervals 
of  about  88  weeks,  more  accurate  determination  of  the  period 
not  being  possible  on  account  of  the  short  length  of  the  statistics. 
This  phenomenon  lasted  twelve  years,  when  it  was  replaced  for  the 
following  twelve  years  by  an  epidemic  which  had  a  period  of  greater 
length  than  two  solar  years,  but  which,  like  the  last,  did  not  persist 
long  enough  to  permit  of  its  period  being  accurately  determined.  With 
1898  a  biennial  epidemic  again  appears.  In  this  case,  however,  the 
maximum  occurs  m  the  first  quarter  of  the  even  years  in  place  of  the 
first  quarter  of  the  odd.     This  epidemic  has  persisted  from  that  date  to 
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the  present.  During  the  latter  part  of  this  term  in  addition  an  epidemic 
of  two  years  period  in  which  the  maximum  varies  from  the  second  to 
the  third  quarter  of  the  odd  years  has  been  running  concurrently.  The 
evidence  of  the  figures  seems  to  show  then  that  there  are  at  present  two 
epidemics,  one  having  its  maximum  in  winter  and  the  other  its  maximum 
in  the  second  or  third  quarter  of  the  year.  The  figures  for  Paisley 
thus  furnish  some  evidence  which  suggests  that  different  strains  of  the 
measles  organism  have  been  the  cause  of  the  epidemics  of  measles  in 
Paisley,  and  that  some  of  these  strains  have  maintained  themselves 
for  twenty  years.     This  example  is  of  very  considerable  importance. 


Table  II. 


-Showing  the  Number  op  Deaths  from  Measles  in  each 
Quarter-year  in  Paisley,  185G — 1917. 
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Having  thus  illustrated  the  variations  that  may  be  observed  in  a 
simple  example,  the  more  complex  cases  of  the  larger  towns  may 
be  submitted  to  the  question.     The  periodogram  has  been  constructed 
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for  each  of  these  in  the  same  manner  as  for  London  (Diagram  II). 
These  periodograms  are  shown  in  Diagram  VII.  They  fall  into  two 
groups :  the  first  Edinburgh,  Glasgow,  Birmingham,  Bristol  and 
Sheffield  ;  the  second  Liverpool,  Manchester,  and  Salford.  Beginning 
first  with  Edinburgh  it  will  be  seen  that  the  values  of  the  amplitudes 
increase  gradually  to  a  maximum  with  an  amplitude  of  nearly  700, 
corresponding  to  a  period  of  98  weeks.  There  is  also  a  further 
maximum  of  nearly  the  same  amplitude  corresponding  to  a  period  of 


Diagram  VII. 

In  this  diagram  the  amplitudes  found  on  adding  the  figures  together  of  rows 
of  different  lengths  of  80  to  120  weeks  is  shown  for  ten  large  towns.  This 
diagram  corresponds  to  Diagram  II  for  London  and  is  fully  discussed  in  the 
text. 


Section  of  Epidemiologij  and  State  Medicine  91 

110  weeks.  Between  these  maxima  the  ampHtude  falls  to  zero,  and  at 
the  period  of  104  weeks  is  not  more  than  12.  There  is  thus  no  evidence 
of  a  two-yearly  period  in  Edinburgh.  The  manner  in  which  the 
amplitudes  increase  and  decrease  as  9)S  weeks  appear  and  pass, 
correspond  closely  to  what  would  be  expected  mathematically  from 
the  range  of  the  statistics  (Appendix  Y).  The  same  holds  for  the 
period  of  110  weeks.  There  is  therefore  no  evidence  of  any  epidemic 
period  in  Edinburgh  of  any  other  value  than  98  weeks  and  110  weeks. 
These  periods  may  thus  be  considered  to  provide  an  explanation  of  the 
main  phenomena  observed  in  that  city.  Passing  to  Glasgow  it  will  be 
observed  that  the  same  class  of  phenomena  are  observed.  There  is  a 
maximum  at  98  weeks  and  another  maximum  at  109  weeks.  Between 
these,  however,  the  curve  does  not  fall  so  closely  to  the  base  line,  and 
when  the  proper  calculations  are  made  there  is  found  to  be  a  residue  at 
about  104  weeks,  having  an  amplitude  of  200.  This  indicates  that 
there  should  be  a  small  amount  of  measles  in  Glasgow  due  to  the 
organism  which  determines  a  periodicity  of  two  years.  Another 
phenomenon  observed  in  Glasgow  but  not  in  Edinburgh  is  the  exist- 
ence of  a  moderate  amplitude  with  a  period  of  89  weeks,  one  of  the 
periods  already  found  m  London.  In  close  correspondence  with  these 
the  graph  of  Birmingham  takes  its  place.  The  main  periods  are  99 
and  109  weeks  respectively,  while  there  is  a  subsidiary  period  of  86 
weeks.  The  general  form  of  the  graph  suggests  also  that  there  is  also 
a  small  period  in  the  neighbourhood  of  two  solar  years.  The  very  close 
resemblance  of  Birmingham  and  Glasgow  suggests  that  causes  funda- 
mentally similar  must  be  in  action  in  both  cities.  Bristol  must  also  be 
placed  in  this  group.  In  this  case  the  main  periods  are  98^  and  11(3 
weeks.  There  is  no  period  of  104  weeks,  but  a  small  amplitude  exists 
in  the  neighbourhood  of  106  weeks.  The  period  of  116  weeks  is  again 
in  proximity  to  that  of  114  weeks  already  found  to  exist  in  London.  It 
would  seem  that  in  towns  of  the  size  indicated  two  or  three  epidemics 
may  become  established  and  account  for  the  great  majority  of  the  cases 
of  measles  observed. 

Falling  in  a  certain  measure  in  line  with  this  are  the  phenomena 
observed  in  Shetheld.  Here  the  main  period  is  about  96  weeks,  the 
amplitude  in  this  case  being  very  large — namely,  800.  A  less  important 
but  quite  considerable  amplitude  is  found  at  104  weeks,  or  two  solar 
years,  while  a  moderate  amplitude  is  seen  at  about  lloi  weeks.  In  all 
the  above  cases  the  periods  again  resemble  those  found  in  London,  with 
the  exception  that  in  Sheffield  a  two  years'  period  is  well  marked. 
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Liverpool,  Manchester  and  Salford  furnish  a  second  group  of 
towns  showing  different  features.  Liverpool  exemplifies  a  new  strain 
of  organism.  The  main  amplitude  is  at  92  weeks,  and  amounts  to 
over  (300.  There  is  also  a  subsidiary  period  of  100  weeks,  with  an 
amplitude  of  400.  "When  Salford  is  examined  we  find  the  main  period 
is  90  weeks,  which  has  an  amplitude  of  600.  This  period  is  a  little 
shorter  than  that  observed  in  Liverpool.  There  is  a  second  period 
with  an  amplitude  of  400  at  104  weeks,  or  two  years,  and  at  114 
weeks  or  115  weeks  an  amplitude  in  the  neighbourhood  of  300.  The 
periodogram  for  Manchester  suggests  that  this  city  has  taken  epi- 
demics largely  at  random  from  its  neighbours.     Thus   between  89  and 

93  weeks  there  is  a  fairly  high  tableland,  which  may  be  explained  as 
due  to  a  number  of  epidemics  of  mixed  periods,  such  as  that  of  Salford 
— namely,  90  weeks,  and  the  longer  period  of  Liverpool — namely,  92 
weeks.  These  epidemics  may  have  been  introduced  temporarily,  or 
have  established  themselves  more  or  less  permanently.  At  104  weeks 
an  amplitude  is  also  seen  to  exist,  but  again  the  graph  is  too  flat  to 
be  explained  by  the  existence  of  this  period  alone.  At  114  weeks, 
however,  where  the  amplitude  is  barely  300,  there  is  evidence  of  a 
small  periodic  wave. 

The  two  towns  left  for  discussion  are  Newcastle  and  Dublin.  In 
Newcastle  the  graph  indicates  with  some  degree  of  certainty  a  period 
in  the  region  of  83  weeks.  The  part  of  the  graph  referring  to  periods 
of  greater  length  shows  a  continual  high  level  of  amplitude.  This  is 
due  largely  to  the  presence  of  one  epidemic  of  a  very  much  greater  size 
than  the  rest.  Dublin,  in  like  manner,  gives  no  evidence  of  the 
permanence  of  any  regular  phenomenon. 

It  seems  important  after  the  mathematical  method  has  been  carried 
out  to  return  to  the  actual  data  and  examine  these  in  the  light  of  the 
discoveries.  Two  examples  have  been  graphed,  Liverpool  and  Glasgow 
(Diagrams  VIII  and  IX).  In  the  former  the  chief  epidemic  is  of  92 
weeks  period,  the  second  is  100  weeks.  The  graph  for  Liverpool  is 
shown  m  the  diagram  in  sections  of  92  weeks.  Each  vertical  compart- 
ment of  the  graph  corresponds  to  the  number  of  deaths  in  four  weeks. 
The  epoch  at  which  the  maximum  of  the  epidemic  is  expected  is  shown 
by  a  vertical  line.  It  will  be  noticed  that  the  epidemic  falls  closely  to 
the  expected  date  in  most  cases.  Some  variation  from  the  date  occurs 
(criticized  in  the  comment  on  the  diagram),  and  might  of  course  be 
expected,  but  when  the  vagaries  of  animal  organisms  are  taken  into 
account  this  deviation  does  not  seem  excessive,  though  the  uniformity 
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IS  not  insisted  on.  It  .will  be  noticed  also  that  there  have  been  a 
number  of  epidemics  in  Liverpool  which  do  not  come  in  the  scheme  of 
92  weeks.  This  of  course  is  what  is  to  be  looked  for  in  a  large  town 
like  Liverpool,  which  is  a  great  centre  of  immigration  and  of 
emigration. 


Diagram  VIII. 

In  this  diagram  the  deaths  from  measles  in  Liverpool  from  1870  to  1912  are 
shown.  Each  section  corresponds  to  92  weeks.  A  vertical  line  indicates  where 
the  maximum  of  the  epidemic  is  theoretically  expected. 


Glasgow  has  been  chosen  as  an  example  of  a  mixed  period.    The 
statistics  are  shown  in  biennial  periods  from  1872  to  1917.     In   this 
case  each  compartment  corresponds  to  the  calendar  month.     During 
AU— 12 
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the  first  part  of  this  period,  from  1870  to  1883-85,  a  two-yearly 
epidemic  is  well  marked.  It  is  to  be  noted  that  this  epidemic  is  a 
summer  epidemic.  From  1882  upwards  the  109  weeks'  period  is  well 
seen.  It  seems  probable  that  at  this  date  the  epidemic,  with  a  period 
of  109  weeks,  entered  the  city  :  in  any  case  it  was  from  this  period  it 


Diagram\X 


Diagram  IX. 

This  diagram  shows  the  course  of  measles  in  Glasgow  from  1872  to  1917. 
During  the  first  years  the  epidemics  are  apparently  biennial  and  occur  in  the 
spring  of  the  years.  This  phenomenon  persists  possibly  up  to  1892.  In  more 
recent  years  the  two  main  periods  are  98  and  109  weeks.  The  epochs  at  which 
these  epidemics  are  expected  are  shown  respectively  by  black  circles  and  by 
crosses.  The  109  weeks'  epidemic  is  not  present  before  1882,  and  the  98  weeks*^ 
epidemic  was  probably  introduced  about  1886. 
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became  specially  important.  About  1888  the  98  weeks'  epidemic  seems 
to  have  appeared.  In  the  last  few  years  the  two  epidemics  have 
separated,  as  these  periods  require,  and  since  1914  yearly  epidemics 
have  occurred  in  the  city  of  Glasgow,  each  apparently  corresponding  to 
one  special  strain  of  infection. 


(V)    Discussion  of  the  Eesults. 

The  meaning  of  the  phenomena  found  now  falls  to  be  considered. 
The  common  explanation  of  the  periodicity  of  epidemics  of  children's 
diseases  is  that  the  susceptible  children  take  the  disease  in  sufficient 
numbers  to  limit  the  further  spread.  The  epidemic  thus  dies  out  to 
recur  when  a  further  sufficient  number  of  susceptible  children  have 
accumulated.  This  is  quite  a  feasible  theory  and  certainly  explains 
periodicity  of  epidemics.  The  forms  of  epidemic  curve  which  arise  on 
this  hypothesis  are  not  unlike  those  actually  found,  the  differences 
being  no  more  than  might  be  expected  between  a  mathematical 
formula  based  on  an  hypothesis  and  the  natural  conditions  to  which 
the  hypothesis  is  only  an  approximation.  This  explanation,  however, 
must  fail  if  epidemics  of  different  periods  can  be  shown  to  exist  in  the 
same  town  at  the  same  time,  and  I  think  this  has  been  shown.  In 
London,  which  on  account  of  its  size  might  be  assumed  deserving  of 
special  treatment,  the  existence  of  periods  of  different  length  have 
been  demonstrated.  In  Edinburgh,  Glasgow  and  Birmingham  also  it 
has  been  shown  that  epidemics  with  periods  in  the  neighbourhood 
of  98  weeks  and  110  weeks  intermix.  The  same  epidemicity  even 
applies  to  districts  of  London.  In  the  West  End  of  London  we 
have  almost  a  replica  of  w^hat  occurs  in  Glasgow,  Birmingham  and 
Edinburgh.  The  main  period  there  is  97  weeks,  the  secondary  period 
109J  weeks.  In  the  South  of  London  one  period  is  that  of  97  weeks, 
but  almost  equally  prominent  is  that  of  87  weeks.  The  whole  evidence, 
therefore,  seems  to  point  to  some  condition  in  the  organism  which 
produces  the  disease  as  the  potent  cause  of  the  difference  rather  than  to 
the  number  of  susceptible  children.  Compare  the  paramaecium  which 
in  natural  conditions  divides  asexually  for  several  hundred  times  and 
then  dies  out  unless  conjugation  takes  place.  The  resting  stage 
following  conjugation  persists  for  some  time. 

There  is,  however,  one  point  of  great  importance  which  must  be 
considered.  If  an  epidemic  begin  in  a  definite  locality  and  spread  from 
that  locality,  and  if  there  is  no  loss  of  infectivity  on  the  part  of  the 
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organism,  it  is  demonstrable  that  a  similar  proportion  of  the  population 
should  be  attacked  in  each  zone  as  the  epidemic  spreads  outward. 
On  the  other  hand  if  the  organism  lose  the  power  of  infecting  with 
the  lapse  of  time,  in  each  additional  zone  invaded  the  proportion 
of  susceptible  persons  infected  should  become  smaller  and  smaller. 
Of  course  this  might  not  be  true  for  any  one  epidemic,  as  in  many 
parts  of  the  area  invaded  the  population  might  be  more  or  less  insus- 
ceptible because  of  recent  attack  of  the  disease,  but  when  an  average 
of  twenty  outbreaks  has  been  taken  this  effect  should  be  eliminated, 
the  number  of  times  the  invading  organism  comes  into  contact  with  an 
insusceptible  population  being  balanced  by  the  number  of  times  which 
it  meets  one  more  susceptible  than  the  average.  The  method  of 
spread  of  epidemic  on  the  average  should  thus  give  some  indication 
regarding  the  laws  which  determine  the  course  of  the  phenomenon. 
Now  with  regard  to  London,  the  clearest  facts  refer  to  the  87  weeks', 
the  97  weeks',  and  the  109^  weeks'  periods.  The  97  weeks'  period  starts 
at  the  same  time  all  over  the  city  and  there  is  no  evidence  of  any 
special  centre.  The  infection  seems  generalized.  With  regard  to  the 
87  weeks'  epidemic,  however,  the  case  is  different.  This  seems  to 
start  in  St.  Saviour's  parish  and  to  spread  thence  to  Camberwell, 
Lambeth,  &c.  In  this  epidemic  the  rate  of  spread  can  be  definitely 
measured.  The  maximum  occurs  later  and  later  as  the  distance  from 
the  centre  is  increased  and  the  percentage  of  children  infected  is  also 
easily  observed  to  fall  as  the  time  increases.  With  regard  to  the 
109^  weeks'  period  epidemic  the  facts  are  similar  though  not  quite 
so  definite.  This  seems  to  show  that  for  at  least  two  strains  of 
organism  the  epidemic  ceases  because  the  organism  has  lost  its  power 
of  infecting.  It  may  be  inferred  then  that  an  epidemic  ceases  because  the 
organism  varies  in  its  potency  to  cause  infection.  A  cycle  of  epidemics 
now  coinciding  and  now  differing  in  their  maxima  can  thus  be  explained. 
Some  kind  of  life  cycle  exists  in  the  infecting  organism.  In  this  life 
cycle  high  powers  of  infecting  are  attained  probably  after  a  resting 
stage :  a  period  of  activity  follows  and  gives  place  to  a  period  of  rest ; 
the  average  length  of  the  cycle  is  determined  by  the  strain  of  the 
organism. 

(VI)  Seasonal  Distribution  of  Measles. 

The  question  of  the  seasonal  periodicity  of  measles  demands  some 
notice.  The  general  results  are  shown  in  Diagram  X.  It  will  be 
noticed  that  for  every  district  practically  there  are  two  seasons  of  the 
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year  in  which  deaths  occur,  one  having  its  maximum  in  the  winter 
months,  December  and  January,  and  the  other  having  its  maximum 
about  the  months  of  April  or  May.  The  significance  of  these  phe- 
nomena is  very  difficult  to  explain.  It  can  be  proved  at  once,  however, 
that  there  is  nothing  essential  in  the  double  periodicity.     For  instance, 
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Diagram  X. 

This  diagram  shows  the  average  weekly  prevalence  of  deaths  from  measles 
during  the  solar  j-ear  in  eight  of  the  large  towns  of  the  country  for  40  years. 
For  Loudon  the  figures  relate  to  72  years,  1840-1912,  aud  are  shown  in  four 
groups  of  years. 


in  Paris  during  the  thirty  years  1881-1910,  there  is  no  evidence  of 
special  winter  fatality  due  to  measles.  The  maximum  number  of 
deaths  occurs  about  the    beginning  of   the  month   of  May,    and    the 
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minimum  in  October.  During  the  thirty  years  in  question  the  maxi- 
mum in  individual  epidemics  has  varied  from  March  to  July,  occurring 
some  years  earlier  and  some  years  later.  The  number  of  deaths  in  May 
is  more  than  twice  the  number  of  deaths  in  September,  and  nearly 
twice  that  in  January.  It  is  thus  apparent  that  a  seasonal  prevalence 
having  only  one  maximum  may  persist  over  very  considerable  periods 
of  time.  Looking  back  to  the  diagram  which  illustrates  the  course 
of  epidemics  of  measles  in  Glasgow  since  1870  (Diagram  IX),  it  can 
be  observed  that  in  the  earlier  years  an  epidemic  having  its  maximum 
in  May  occurred  biennially  with  little  indication  of  any  seasonal  effect 
of  the  winter  months.  Taking  these  two  facts  into  consideration  it 
W'Ould  seem  that  there  is  in  these  cases  a  predilection  for  the  late  spring 
or  the  early  summer.  If  the  periodicity  of  the  epidemics  is  rigidly 
one  or  two  solar  years,  no  other  appearance  would  be  possible  once 
it  was  established.  In  this  connexion  it  may  be  recalled  that  in  Paisley 
between  1856  and  1873  the  maximum  death-rate  was  in  the  alternate 
months  of  January.  In  Dundee  from  1874  to  1911  it  was  in  the 
month  of  February.  In  both  these  towns  it  may  be  said  that  practically 
nothing  but  the  biennial  epidemic  was  present.  In  Paisley,  further, 
during  the  last  twenty  years  there  have  apparently  been  two  biennial 
epidemics,  one  with  its  maximum  in  January  and  one  with  its  maximum 
in  the  second  or  third  quarters  of  the  year. 

In  spite  however  of  the  fact  that  two-yearly  epidemics  can  hardly  be 
said  to  exist  in  any  of  the  remaining  towns  examined,  winter  and  spring 
maxima  are  characteristically  independent  of  the  length  of  the  epidemic 
periods.  In  their  similarity  of  behaviour  it  is  only  necessary  to  mention 
London,  Birmingham,  and  Liverpool.  In  the  latter  town  where  the 
main  periodicity  is  92  weeks,  both  phenomena  are  specially  marked.  It 
would  seem  to  be  a  fact  that  where  a  maximum  of  an  epidemic  is  due 
between  August  and  October  little  or  no  result  follows.  In  these 
months  it  would  therefore  appear  that  something  specially  hostile  to  the 
production  of  a  measles  epidemic  exists.  For  the  present  no  further 
dogmatic  statement  can  be  made. 

Keturning  to  London  it  may  be  said  in  the  first  place  that  the 
seasonal  distribution  again  seems  independent  of  the  period  of  the 
epidemic.  As  we  have  seen,  in  the  northern  district  the  chief  epidemics 
are  those  with  periods  of  97  and  109  weeks;  in  the  western  district  that 
with  a  period  of  97  weeks  is  much  the  most  important,  and  to  a  less 
extent  that  of  109  weeks;  in  the  southern  district  the  epidemics  with 
periods  of  87  and  97  weeks  are  equally  important ;  yet  there  is  no  real 


100        Brownlee  :    Periodicities  of  Epidemics  of  Measles 

difference  in  the  seasonal  distribution  of  measles  in  these  separate 
districts  between  1890  and  1914,  the  years  which  the  investigation  covers. 
In  London  as  a  whole,  however,  between  1840  and  the  present  day,  great 
variations  have  taken  place.  These  are  illustrated  in  the  diagram.  In 
the  first  18  years  the  winter  period  was  much  the  most  important,  in  the 
last  18  years  the  spring  period.  A  point  of  special  interest  is  evident  in 
that  the  spring  maximum  has  been  appearing  earlier  and  earlier  in  the 
year,  at  the  same  time  as  it  has  been  increasing  in  importance.  The 
maximum  was  over  800  in  the  first  18  years,  nearly  900  in  the  second, 
over  1,200  in  the  third,  and  1,300  in  the  last  period.  This  suggests  a 
phenomenon  of  greater  complexity  than  that  of  which  the  combined 
figures  for  the  seventy  years,  the  only  figures  usually  published,  give 
indication.  The  interpretation  of  these  phenomena  must  be  left  to 
some  future  inquiry. 


APPENDIX   1. 

On  the  Method  of  investigating  Peeiodicity  in  Disease 
WITH  Examples. 

Of  the  different  methods  of  determining  periodicities  there  is  only  one 
which  has  any  real  importance  in  epidemiology.  This  is  the  method  of 
periodogram  analysis  designed  by  Professor  Schuster.  Other  methods  have 
been  suggested  and  in  certain  cases  in  astronomy  and  physical  science  these 
give  true  results,  but  they  all  suffer  from  the  defect  that  they  are  exact 
mathematical  methods  and  unless  the  figures  given  by  the  statistics  differ  by 
negligible  amounts  from  the  theoretical  values  they  fail  to  give  even  approxi- 
mate values  of  the  true  periodicities.  Such  regularity  of  occurrence  is  naturally 
not  complied  with  in  statistics  relating  to  epidemiology.  For  instance,  a  single 
case  of  measles  occurring  in  a  large  school  will  easily  give  rise  to  a  much  larger 
number  of  secondary  cases  than  if  it  had  arisen  elsewhere.  When  the  analysis 
is  made  by  the  method  of  the  periodogram  these  divergences  are  of  little 
importance.  The  method  of  the  periodogram  was  originally  designed  for 
physical  purposes  and  has  been  freely  used  by  the  author  and  others  in  the 
investigation  of  magnetic  periodicity,  the  periodicity  of  sun  spots,  of  variable 
stars,  &c.  Its  use  is,  however,  not  confined  to  physical  problems  but  can  be 
extended  equally  to  biological  investigation,  and  the  fullest  use  must  be  made 
of  this  method  in  the  study  of  epidemiology  before  really  important  conclusions 
can  be  drawn.     The  only  defect  is  the  labour  of  application. 

Briefly  described  the  method  is  as  follows :  A  long  series  of  figures  are 
taken  representing  the  frequency  with  which  some  event  has  occurred  during 
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equal  intervals  of  time,  say,  foi*  instance,  the  number  of  deaths  from  measles 
every  week.  These  figures  are  written  down  in  rows  of  a  certain  length. 
Thus,  starting  with  a  number  such  as  fifty,  the  first  fifty  frequencies  are 
written  down  in  a  row  :  the  fifty-first  frequency  is  placed  below  the  first  and  a 
second  row  ending  with  the  one  hundredth  frequency  written  down:  the  third 
row  begins  with  the  one  hundred  and  first  frequency.  This  process  is  repeated 
until  as  large  a  number  of  rows  as  the  statistics  allow  have  been  written. 
The  columns  are  then  summed.  A  new  beginning  is  then  made,  writing  the 
figures  in  rows  containing  fifty-one  consecutive  frequencies  and  the  whole 
process  repeated.  Proceeding  by  similar  units  each  time  the  statistics  are 
examined  in  the  same  way  till  the  longest  period  which  it  is  desired  to 
investigate  has  been  analysed.  Either  by  inspection,  or  a  more  rigid  applica- 
tion of  a  Fourier  analysis,  the  instances  among  the  series  of  rows  representing 
the  sum  of  the  columns  in  which  the  greatest  variation  from  maximum  to 
minimum  occurs,  are  selected.  These  give  the  most  notable  periodicities. 
The  principle  on  which  the  method  is  based  is  that  if  a  period  of  any  lengtli 
exists  no  additional  row  added  will  tend  to  make  the  maximum  differ  more 
markedly  from  the  minimum,  while  if  the  same  frequencies  are  added  in  rows 
of  lengths  which  do  not  correspond  to  a  period  the  maxima  in  successive  rows 
will  appear  in  columns  which  succeed  each  other  and  thus  in  the  sum  each 
will  tend  to  neutralize  the  effect  of  the  other. 

The  principle  of  the  method  of  analysis  is  thus  quite  simple.  It  does  not 
merely  give  one  period  but  every  period.  The  systematic  investigation  by 
gradually  extending  the  length  of  each  row  allows  every  period  to  appear, 
since  the  presence  of  two  or  more  periods — though  making  an  investigation  by 
guess-work  almost  impossible — does  not  raise  any  difficulties  in  the  way  of 
this  method  revealing  the  composite  nature  of  the  statistics  examined  unless 
the  two  periods  are  so  similar  in  length  that  the  series  of  statistics  available 
is  unequal  to  differentiate  their  effects. 

As  a  first  instance  of  the  method  a  purely  artificial  example  has  been  chosen 
to  permit  the  mechanism  of  the  process  to  be  easily  studied.  Let  us  take  a 
series :  — 

1  7  21  35  35  21  7  1 

which  repeats  itself  regularly.  Let  there  be  added  to  this,  term  by  term,  a 
second  repeating  series  : — 

4  16  24  16  4 

It  is  obvious  that  before  the  compound  series  thus  constructed  repeats 
itself  forty  terms  will  be  necessary  since  the  one  period  comprises  eight  terms 
and  the  other  five.  The  combination  is  shown  on  the  following  page 
(Table  IV). 

The  series  of  terms  thus  obtained  shows  very  considerable  irregularity  and 
certainly,  though  tlie  longer  of  the  periods  might  be  guessed,  the  second  seems 
sufficiently  obscure. 
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Table 

IV. 

1 

7 

21 

35 

35 

21 

7 

1 

1 

7 

4 

16 

24 

16 

4 

4 

16 

24 

16 

4 





— 

— 

— 

— 

— 

— 

— 

— 

Sums  5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

21 

36 

35 

21 

7 

1 

1 

7 

21 

35 

4 

16 

24 

16 

4 

4 

16 

24 

16 

4 





— 

— 

— 

— 

— 

■ — 

— 

— 

Sums  25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

35 

21 

7 

1 

1 

7 

21 

35 

35 

21 

4 

16 

24 

16 

4 

4 

16 

24 

16 

4 

Sums  39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

7 

1 

1 

7 

21 

35 

35 

21 

7 

1 

4 

16 

24 

16 

4 

4 

16 

24 

16 

4 

Sums  11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

Applying  the  method  the  series  of  terms  will  be  written  out  first  in  fours, 
then  in  fives,  and  so  on,  increasing  by  units  till  the  rows  contain  nine  terms. 
This  is  shown  in  Table  V.  From  this  table  the  method  can  be  easily  followed. 
When  the  terms  are  added  in  fo2irs  we  find  that  the  greatest  differences 
observed  in  the  sums  of  the  columns  vary  from  268  to  308.  This  is  a  very 
slight  variation.  It  is  due  to  the  form  of  the  eight  term  period,  as  can  easily 
be  seen  by  adding  the  eight  term  period  in  the  group  of  four  terms  each — 

1  7  21  35 

35  21  7  1 

36  28  28  36 

In  the  next  trial,  in  which  a  five  term  period  is  sought,  the  result  is  quite 
different.  Here  the  sum  shows  a  regular  progress  from  160  to  320  and  back. 
Definite  evidence  of  the  presence  of  a  period  is  found  subject  to  the  sums  in 
periods  of  six  terms  showing  less  variation. 

As  six  does  not  evenly  divide  40  and  as  120  is  the  least  common  multiple, 
the  series  requires  to  be  repeated  three  times.  For  purposes  of  illustration 
the  addition  has  been  made  in  three  sections  :  the  first  contains  six  rows,  the 
second  eight  rows,  and  the  third  again  six.  When  the  three  sub-totals  are 
added,  the  total  of  each  column  is  the  same,  namely,  576.  This  division  into 
three  sections  has  been  made  to  illustrate  the  necessity  of  a  sufficient  number 
of  periods  being  taken  if  certainty  as  to  the  existence  or  non-existence  of  a 
period  is  to  be  obtained  or  not.  When  the  first  sum  of  six  terms  is  examined 
it  is  found  that  there  is  a  regular  progression  from  a  term  of  140  up  to  a  term 
of  188.     This  might  quite  well  indicate  a  period  but  not  one  of  great  moment. 

It  is,  in  addition,  a  form  not  often  found,  inasmuch  as  the  progress  from 
the  maximum  to  tlie  minimum  alters  suddenly  between  two  successive  terms 
and  not  gradually. 
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Table  V. 


Terms  summed  iu  rows  of  Four. 


5 
39 
17 
59 
17 
39 

5 
51 
25 
51 


23 
25 
11 
37 
31 
37 
11 
25 
23 
45 


45 
23 
25 

11 
37 
31 
37 
11 
25 
23 


51 
25 
51 

5 

39 
17 
59 
17 
39       

5  Totals  160 


Terms  summed  in  rows  of  Five. 

23  45  51  39 

23  25  17  11 

51  59  37  11 

17  31  37  39 

37  31  17  5 

37  59  51  25 

17  25  23  25 

51  45  23  5 


256 


320 


250 


160 


Totals  308 


268 


268 


308 


Totals 


Terms  summed  in 

1  rows 

of  Six. 

(«) 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

140 


152 


174 


186 


188 


188 


Totah 


248 


236 


(b) 


51 

45 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

5 

23 

45 

51 

216 


216 


236 


248 


Totals 


188 


188 


(c) 


39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

186 


174 


152 


140 


(a) 


140 

248 
188 

576 


Totals  of  (a),  (6),  and  (c)  summed. 

152  174  186  188 
188  186  174  152 
236     216     216     2.36 


576 


576 


576 


570 


188 
140 
248 

576 
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Table  V — (continned). 


Totals 


Terms  summed  in  rows 

of  Seven 

(«) 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

129 


101 


101 


129 


163 


183 


183 


Totals 


129 


163 


iP) 


39 

51 

45 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

183 


183 


163 


129 


101 


Totals 


183* 


163 


(c) 


11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

1 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

129 


101 


101 


129 


163 


Totals 


101 


101 


id) 


11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

129 


163 


183 


183 


163 


Totals 


542 
610 


Totals  of  (ft)  [b)  (c)  and  {d). 


129 

101 

101 

129 

163 

183 

183 

129 

163 

183 

183 

163 

129 

101 

183 

163 

129 

101 

101 

129 

163 

101 

101 

129 

163 

183 

183 

163 

528 
624 


542 
610 


576 
576 


610 
542 


624 
528 


610 

542 


1,152         1,152         1,152         1,152         1,152         1,152         1,152    Final  totals. 


Maximum  indicated  by  the  asterisk. 
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Table  V — {continued). 
Terms  summed  in  rows  of  Eight. 


5 

17 

17 

5 

25 


23 
11 
31 
11 

23 


45 
25 
37 
37 
25 


51 
51 
39 
59 
39 


39 
59 
39 

51 
51 


25 
37 
37 
25 
45 


23 
11 
31 
11 
23 


25 

5 

17 

17 

5 


Totah 

69 

99 

169    239    : 

239    169 

99 

69 

Terms  summed  iu 

rows  of  N 

ine. 

{a) 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

5 

23 

45 

51 

39 

Totals 

163 

183 

*  183 

163 

129 

(b) 

121 

101 

129 

163 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

Totals 

101 

101 

129 

163 

183 
(c) 

*  183 

163 

129 

101 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

46 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

Totals 

183  • 

163 

129 

101 

101 
(d) 

129 

163 

183 

*  183 

5 

17 

31 

37 

39 

39 

37 

31 

17 

5 

11 

37 

59 

51 

25 

11 

17 

25 

23 

25 

39 

51 

45 

23 

5 

5 

23 

45 

51 

39 

25 

23 

25 

17 

11 

25 

51 

59 

37 

11 

5 

17 

31 

37 

39 

Totals 

129 

163 

183 

•  183 

163 

129 

101 

101 

129 

Tables  showing 

Sum  of  (a)  (b)  (c) 

and  (d). 

163 

183 

183 

163 

129 

121 

101 

129 

163 

101 

101 

129 

163 

183 

183 

103 

129 

101 

183 

163 

129 

101 

101 

129 

163 

183 

183 

129 

163 

183 

183 

163 

129 

101 

101 

129 

576 

610 

624 

610 

576 

542 

528 

542 

576 

576 

542 

528 

542 

576 

610 

624 

610 

576 

1,152       1,152       1,152       1,162       1,152       1,162       1,152       1,152 


1,162     Final 

totals. 
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For  seven  terms  in  a  row,  it  is  necessary  to  write  the  forty  figures  in  the 
series  seven  times,  but  as  the  original  series  examined  reads  from  the  end  in 
identically  the  same  terms  as  from  the  beginning  it  is  only  necessary  to  write 
out  half  of  the  analysis.  To  obtain  the  complete  totals  the  sums  of  the 
columns  as  found  and  as  written  in  inverse  order  were  added  together.  The 
writing  out  has  again  been  done  in  four  sets  of  additions.  In  this  case  if  only 
a  few  rows  were  added  together  a  misinterpretation  of  the  result  might  easily 
occur.  As  added  together  in  sets  of  five  rows  quite  large  differences  between 
the  maxima  and  minima  are  found.  It  will  be  noticed,  however,  that  the 
maximum  in  each  set  of  five  is  in  a  different  place.  When  the  first  four  series 
are  added  together  little  evidence  of  a  period  is  seen.  When  to  the  last  sums 
the  figures  written  in  inverse  order  are  added,  the  result  becomes  constant. 
Thus  there  is  no  period  with  seven  terms. 

With  eight  terms  a  completely  different  result  is  seen.  Here  there  is 
a  regular  progress  from  a  minimum  to  a  maximum  and  again  to  a  minimum, 
a  result  which  would  evidently  remain  constant  no  matter  how  many  more 
complete  sets  of  figures  were  added. 

With  nine  terms  again,  the  same  phenomena  as  were  found  with  regard 
to  seven  terms  in  a  row  are  seen. 

It  is  thus  found  that  in  a  given  case  where  a  complex  set  of  figures 
was  deliberately  constructed  it  is  possible  to  obtain  by  the  method  infor- 
mation regarding  the  periodicities  corresponding  to  the  facts  which  we  know 
beforehand  to  be  correct. 

If  there  are  sufficient  figures  available  periodicities  can  always  be  found 
by  this  method.  If  the  series  is  small  there  may  easily  be  doubt  as  to 
which  of  two  near  periods  is  the  true  one.  However,  every  succeeding  row 
added  on  tends  to  eliminate  error.  Take  the  case  of  seven  terms  already 
considered  where  the  terms  are  successively  summed  in  five  rows.  In  the 
first  sum  (a)  marked  variation  exists,  but  with  the  addition  of  each  extra 
set  of  rows  this  difference  disappears.     This  is  shown  in  Table  VI. 


Table 

VI. 

(a)    

129 

101 

101 

129 

163 

183 

183 

(a)  +  (h) 

258 

264 

284 

312 

326 

312 

284 

(a)  +  (6)  +  (c)  ... 

441 

427 

41.3 

413 

427 

441 

441 

(a)  +  (6)+(c)  +  (d) 

542 

528 

542 

576 

610 

624 

610 

Thus  in  the  first  sum  the  maximum  is  nearly  twice  the  minimum,  while  in 
the  last  it  is  barely  20  per  cent,  greater. 

Frequently  it  will  be  found  that  the  real  period  lies  between  two  sets  of 
sums.  The  method  of  approximating  to  this  can  easily  be  shown  from  the 
example  considered.  It  is  not  an  exact  but  an  approximate  method.  If  the 
rows  of  any  definite  length  are  not  summed  in  one  sum,  but  in  a  series  of 
sums,  as  has  been  done  in  this  case  for  seven  and  nine  terms,  it  will  be  seen 
that  the  maximum  and  minimum  do  not  occupy  a  constant  position  in  the  sub- 
totals but  move  in  a  position  from  sub-total  to   sub-total.     It  is  obvious  that 
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if  the  period  examined  is  too  short  the  maximum  will  tend  to  be  found  further 
forward  with  each  successive  sub-total,  since  in  the  true  period  the  maxima 
come  truly  under  each  other  in  place,  and  if  the  number  of  terms  in  the  row 
is  too  small  this  maximum  will  move  forward  correspondingly  with  each  new 
row.  Likewise,  if  the  number  of  terms  is  too  great,  the  maximum  will  tend 
to  move  back.  It  is  not  possible  to  say  with  one  set  of  figures  whether  the 
maximum  is  moving  backwards  or  forwards,  but  with  two  sets,  one  on  either 
side  of  a  true  period,  or  both  on  one  side,  only  one  solution  is  possible. 
It  will  be  found,  looking  at  the  series  of  seven  and  nine,  where  the  position 
of  the  maximum  is  shown  by  an  asterisk,  that  a  movement  forward  of  the 
maximum  in  the  seven  term  analysis  agrees  with  the  moving  back  of  the 
maximum  in  the  nine  term  analysis.  Counting  how  many  terms  in  the  sum 
the  maximum  moves  with  each  separate  addition,  and  dividing  this  sum  by 
the  number  of  rows  in  each  separate  addition,  we  obtain  an  approximate 
value  of  the  eiTor  in  the  period.  Thus  with  the  seven  terms  addition  the 
maximum  moves  four  spaces  between  (a)  and  (6),  four  and  a  half  between  (b) 
and  (c),  and  four  and  a  half  between  (c)  and  (d).  Dividing  these  figures  by 
five,  the  number  of  rows  in  each  sub-total,  we  find  that  the  true  period  should 
be  0"8  to  0"9  of  a  division  longer  than  that  tried. 

In  the  same  way  with  the  nine  term  period,  the  maximum  moves  back 
six  spaces  between  (a)  and  (b),  five  and  a  half  between  (b)  and  (c),  and  five 
and  a  half  between  (c)  and  (d). 

The  period  of  nine  terms  is  thus  1'2  to  I'l  times  too  long.  The  mean 
of  these  extremes  is  exactly  unity,  and  this  we  know  to  be  the  true  difference 
from  the  actual  period.     This  method  can  often  be  usefully  applied. 

Passing  now  to  an  example  furnished  by  actual  statistics,  a  simple  instance 
relating  to  the  periodicity  of  deaths  from  measles  in  Aberdeen  during  the  years 
1856-1885  has  been  selected  (Table  VII).  This  example  possesses  a  double 
periodicity,  the  one  due  in  some  way  to  the  seasonal  factor  and  the  other  inde- 
pendent of  this.  The  first  period  is  annual,  the  second  during  the  years  mentioned 
almost  exactly  2'75  years.  Of  course,  absolute  regularity  cannot  be  expected 
in  such  a  biological  phenomenon,  but  it  will  be  seen  that  the  periodicity  is 
singularly  constant.  In  only  one  case  is  it  found  that  the  maximum  of  an 
epidemic  occurs  at  any  appreciable  distance  from  the  position  required  by  the 
period  considered.  Each  term  in  the  series  of  figures  refers  to  the  number  of 
deaths  in  one  quarter  of  the  solar  year.  These  numbers  have  been  summed 
in  five  different  ways.  A  period  of  two  years  or  eight  quarter-years  has 
been  taken  as  the  starting  point.  To  this  period  in  each  succeeding  test 
one  quarter  of  a  year  has  been  added  to  the  lengths  of  the  rows  till  each 
row  contains  the  figures  for  three  years.  The  first  addition  seems  to  show 
that  measles  is  more  prevalent  in  alternate  years,  but  it  is  chiefly  of 
importance  as  illustrating  the  marked  climatic  factor.  In  the  first  and 
fourth  quarter  of  the  year  twice  as  many  deaths  occur  from  measles  as  in 
the  second  and  third  quarters,  as  can  be  seen  by  adding  the  totals  in  four 
terms  thus :  — 
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240       196       98       314 
100       92       29       134 

340       288       127       448 

This  method  of  addition  obviously  gives  the  same  results  as  if  all  the 
original  terms  had  been  specially  written  in  rows  of  fours.  Examining  the 
sum  from  two  years  upwards,  it  is  easily  seen  that  with  the  approach  to 
2'75  years  the  maxima  tend  to  group  themselves  more  and  more  nearly  in 
a  vertical  line,  and  with  that  period  the  difference  between  the  minimum 
and  maximum  become  so  great  as  to  show  that  measles  was  practically 
absent  except  at  very  definite  intervals.  In  addition  the  approach  to  the 
maximum  and  the  decline  from  it  becomes  somewhat  symmetrical.  There  is 
thus  no  doubt  at  all  as  to  what  period  shows  the  greatest  regularity  in 
recurring.  Variation  from  exactitude  occurs,  especially  in  the  fourth  and 
sixth  rows,  but  when  the  eleven  successive  periods  have  been  added  this 
makes  little  difference  in  the  result.  As  before  seen  in  the  examination  of 
the  theoretical  example,  this  number  of  additions  has  been  found  quite 
sufficient  to  eliminate  serious  error.  Thus  though,  as  has  already  been  seen, 
there  is  an  undoubted  association  between  the  number  of  deaths  from  measles 
and  the  seasons  of  the  year  it  is  evident  that  the  disease  recurs  at  intervals 
which  have  no  relation  at  all  to  the  solar  year,  since  it  is  obvious  that  in  a 
series  of  SOJ  years  with  a  period  of  2"75  years  the  maximum  of  the  epidemic 
has  been  in  each  season  three  times.  Something  independent  of  season  is 
exercising  a  controlling  influence.  The  proof  of  this  does  not  depend  on  this 
example  alone.  Similar  periodicities  of  different  lengths  and  of  length 
independent  of  the  solar  year  are  the  rule,  as  has  already  been  seen. 

Table  VII. — Analysis  of  the  Statistics  of  the  Measles  Deaths  in  Aberdeen, 
1856—1885,  FOB  EACH  Quarter  Year,  to  show  Periodogram  Methods. 

Terms  arranged  in  ^-year  Periods. 


2 
7G 

1 

1 

— 

23 

44 

2 

1 
7 

36 

5 

15 

8 

1 

— 

— 

10 

150 

27 

7 

— 

— 

1 

1 

2 

1 

— 

— 

44 

8 

2 

3 

— 

— 

1 

5 

92 

34 

3 

— 

3 

2 

— 

1 

— 

1 

— 

— 

4 

94 

49 

4 

— 

3 

— 

— 

— 

22 

58 

7 

1 

2 

— 

— 

— 

— 

— 

4 

18 

40 

5 

1 

— 

4 

— 

— 

1 

— 

9 

31 

5 

— 

— 

4 

5 

10 

18 

4 

6 

3 

6 

88 

8 

2 

— 

— 

1 

— 

— 

— 

12 

83 

9 

1 

3 

— 

Totals     ...     240  196  98  314  100  92  29  134 
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Table  VTI — {contimied). 


Terms  arranged  in  2|-year  Periods. 


Total;- 


— 

1 

1 

— 

23 

44 

2 

1 

2 

— 

— 

— 

— 

— 

— 

7 

76 

36 

5 

15 

8 

1 

4 

— 

— 

— 

10 

150 

27 

7 

1 

— 

— 

1 

1 

2 

1 

— 

1 

— 

44 

8 

2 

3 

— 

— 

1 

1 

5 

92 

34 

8 

— 

3 

1 

2 

— 

1 

— 

1 

— 

— 

4 

94 

49 

4 

— 

3 

— 

— 

— 

22 

58 

7 

1 

2 

— 

— 

— 

— 

— 

4 

18 

40 

5 

1 

— 

4 

— 

— 

1 

— 

9 

31 

5  • 

— 

— 

4 

5 

10 

IS 

4 

G 

3 

6 

38 

8 

2 

~ 

— 

1 

— 

— 

— 

12 

83 

9 

324 

138 

77 

52 

175 

93 

69 

176 

95 

Terms  arranged  in  2^-year  Periods. 


Totals 


— 

1 

1 

— 

23 

44 

2 

1 

2 

— 

— 

— 

— 

— 

— 

7 

76 

36 

5 

15 

8 

1 

4 

— 

— 

— 

10 

150 

27 

7 

1 

— 

— 

1 

1 

2 

1 

— 

1 

— 

44 

8 

2 

3 

— 

— 

1 

1 

5 

92 

34 

3 

— 

3 

1 

2 

— 

1 

_ 

1 

— 

— 

4 

94 

49 

4 

— 

3 

— 



— 

22 

58 

7 

1 

2 

— 

— 

— 



— 

4 

18 

40 

5 

1 

— 

4 

— 

— 

1 

— 

9 

31 

5 

— 

— 

4 

5 

10 

18 

1 

6 

3 

6 

38 

s 

2 

— 

— 

1 

— 

— 

— 

12 

83 

9 

1 

3 

— 

107 

43 

102 

182 

103 

183 

107 

203 

48 

125 

4  — 

1  1 


10  18 

1  — 


Terms  arranged  in  25-3'ear  Periods. 


1  — 


23 

44 

2 

1 

2 

— 

— 

7 

76 

36 

5 

15 

8 

1 

10 

150 

27 

7 

1 

— 

■  — 

— 

1 

— 

44 

S 

2 

3 

5 

92 

34 

3 

— 

3 

1 

1 

— 

— 

4 

94 

49 

4 



22 

58 

7 

1 

2 

— 

4 

18 

40 

5 

1 

— 

4 

9 

31 

5 

— 

— 

4 

5 

3 

0 

38 

8 

2 

— 

— 

12 

S3 

9 

1 

3 

— 

— 

Totals     IS  23 

AU— 13 


10 


523 


249 


85 


12'! 


68 


18 
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Table  YIl— (continued). 
Terms  arranged  iu  3-year  Periods. 


— 

1 

1 

— 

23 

44 

2 

1 

2 

— 

— 

— 

— 

— . 

— 

7 

76 

36 

'  5 

15 

8 

1 

4 

— 

— 

— 

10 

150 

27 

7 

1 

— 

— 

1 

1 

2 

1 

— 

1 

— 

44 

8 

2 

3 

— 

— 

1 

1 

5 

92 

34 

3 

— 

3 

1 

2 

— 

1 

— 

1 

— 

— 

4 

94 

49 

4 

— 

3 

— 

— 

— 

22 

58 

7 

1 

2 

— 

— 

— 

— 

— 

4 

18 

40 

5 

1 

— 

4 

— 

— 

1 

— 

9 

31 

5 

— 

— 

4 

5 

10 

18 

4 

6 

3 

6 

38 

8 

2 

— 

— 

1 

— 

— 

— 

12 

83 

9 

1 

3 

— 

69 

105 

57 

270 

237 

106 

30 

110 

34 

77 

40 

68 

Totals 

Having  thus  described  the  method  and  made  application  of  it  to  theoretical 
and  jjractical  cases,  a  description  of  a  complete  investigation  of  the  method, 
such  as  that  referring  to  measles  in  London  between  the  years  1840-1912,  may 
well  follow.  From  the  year  1840. to  the  year  1912  the  weekly  numbers  of 
deaths  were  extracted  from  the  returns  of  the  Eegistrar-General.  As  London 
increased  so  much  in  size  that  the  population  of  children  under  5  years  of  age 
more  than  doubled  itself  in  this  interval,  the  number  of  deaths  was  first 
corrected  to  bring  the  death-rates  in  each  year  to  a  comparable  value. 
After  this,  the  figures  were  written  down  in  rows,  beginning  with  a  period  of 
80  weeks.  With  this  starting  point  the  periods  w^ere  increased  successively 
by  one  week  till  a  period  of  120  weeks  was  reached ;  from  this  period  the 
increase  was  made  by  fortnightly  intervals  up  to  160  weeks ;  after  this 
increase  by  quarter-year  intervals  was  found  sufficient.  In  the  actual  working 
the  additions  of  the  columns  were  made  not  only  for  the  complete  series  of 
years,  but  also  in  four  divisions,  each  of  which  covered  approximately  eighteen 
years.  In  this  way  it  was  hoped  to  determine  if  any  phenomenon  observed  in 
the  full  totals  had  been  constantly  or  inconstantly  present.  It  was  found 
that  during  72  years,  the  chief  period  between  epidemics  of  measles  in  London, 
has  been,  on  the  average,  97  weeks  exactly.  The  sums  of  the  totals  for  each 
epoch  of  18  years  for  the  periods  95,  97  and  99  weeks,  and  the  corresponding 
complete  totals  are  shown  in  the  accompanying  diagram  (Diagram  XI).  It  will 
be  observed  how  narrowly  the  main  period  is  defined.  In  the  first  set  of 
graphs,  that  referring  to  95  weeks,  the  march  of  the  maximum  is  steadily 
forward ;  in  the  last  set  of  graphs,  that  referring  to  99  w-eeks,  the  march  of  the 
maximum  is  as  steadily  backwards.  With  97  weeks  the  maxima  and  minima 
fall  in  the  same  vertical  line.  Irregularities  in  the  statistics  of  individual  years 
thus  tend  to  be  smoothed  out  and  the  fundamental  facts  to  declare  themselves. 
For  periods  of  95  or  99  weeks  the  total  sum  shows  very  moderate  variations 
from  the  mean  line.  For  97  weeks  the  variation  is  extremely  marked.  The 
sites  of  the  other  ijeriods  are  easily  observed  by  reference  either  to  Diagram  I 
or  Table  III. 


Section  of  Epidemiology  and  State  Medicine  111 


DiAGBAM   XI. 

This  diagram  illustrates  graphically  the  results  of  adding  the  figures  for 
London  in  periods  of  95,  97  and  99  weeks.  The  additions  have  been  made  in 
four  sections  and  for  the  whole  epoch.  The  former  are  shown  in  the  upper  part 
of  the  diagram  and  the  complete  additions  below.  The  scale  on  which  the 
latter  is  exhibited  is  one-tenth  that  of  the  former.  It  will  be  noticed  how  small 
a  swing  in  the  complete  totals  is  found  at  95  or  99  weeks  and  what  a  marked 
swing  at  97  weeks.     A  full  descriptiou  of  this  diagram  is  given  in  the  text. 


AU — 18a 
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APPENDIX    II. 

Fallacy  which  may  aeise  in  Periodogram  Analysis. 

There  is  one  fallacy  which  must  be  guarded  against  when  carrying  out 
the  process  of  periodogram  analysis  with  reference  to  disease  statistics.  This 
fallacy  arises  if  a  few  epidemics  much  larger  than  the  ordinary  epidemics 
occur  between  which  there  is  a  considerable  interval  of  time.  What 
happens  in  the  analysis  will  be  best  appreciated  by  considering  a  simple 
example.  In  this  example  it  is  assumed  that  two  large  epidemics  occur  with 
no  cases  of  the  disease  in  the  interval  between.  In  the  first  writing  of  the 
figures  chosen  (Table  VIII,  a)  these  two  epidemics  are  shown  in  the  same 
column  associated  with  rows  of  ten  elements.  In  the  second  writing 
(Table  YIII,  h)  they  come  again  into  juxtaposition  in  the  same  column, 
associated  with  rows  of  fifteen  elements. 

Table  YIII. 

(«) 
00000         90         0000 
0000000000 
00000  00000 

00000900000 


Total       0 

0 

0 

0 

0      ISO 
(b) 

0 

0 

0 

0 

0 

0        0 

0 

0 

90 

0         0 

0 

0 

0 

0 

0 

0 

0 

0 

0        0 

0 

0 

0 

0         0 

0 

0 

0 

0 

0 

0 

0 

0 

0         0 

0 

0 

90 

0         0 

0 

0 

0 

0 

0 

0 

0 

Total      00000       ISO        000000000 

It  is  quite  obvious  that  a  maximum  will  be  found  in  each  of  these'  positions, 
though  there  is  no  evidence  of  any  real  periodicity.  This  kind  of  feature  has 
made  the  investigation  of  the  Newcastle  statistics  impossible  and  it  must 
always  be  watched  for  in  practice. 


APPENDIX    III. 

Method  of  Testing  the  Probability  of  Periods. 

The  method  of  testing  the  probability  of  a  period  is  given  by  Professor 
Schuster,  It  is  as  foUows :  A  region  of  the  statistics  in  which  there  is  no 
probable  period  is  chosen  as  exhibiting  the  values  which  the  amplitudes  must 
take  if  chance  alone   determine   their  magnitude.     It   is  advisable  to  take  a 
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considerable  range  of  successive  values  if  such  are  available.  They  should  he 
chosen  at  equal  increments  of  the  period.  These  ampHtudes  are  squared  and 
their  mean  square  taken.  The  ratio  of  the  square  of  any  amphtude  to  this 
quantity  determines  its  probability  of  independent  existence.  The  probabihty 
that  a  period  exists  with  the  amphtude  ol)served  is  ascertained  after  consulting 
tlie  following  table,  which  has  been  taken  from  Professor  Schuster. 


k 
0-05 
0-10 
0-20 
0-40 
0-60 
0-80 
1-00 
1-50 
•2-00 
3-00 
4-00 
5-00 

k  =  ratio  of  square  of  amplitude  examined  to  the  mean  square  of  the  check 
amplitudes. 

V 

e         =  probability  that  result  is  not  due  to  a  real  periodic  cause. 


For  London  the  values  of  the  amphtudes  for  periods  of  118  weeks  to  1(50 
weeks  at  intervals  of  two  weeks  have  been  chosen  as  the  criterion  values. 
These  give  a  mean  square  amplitude  of  ■4,315.  This  number  divided  into  the 
square  of  4:17,  the  ampjhtude  at  97  weeks,  gives  almost  exactly  40.  Reference 
to  the  table  thus  shows  immeasurably  great  odds  in  favour  of  the  existence  of 
a  true  periodicity.  An  amphtude  of  200  gives  a  value  of  the  ratio  of  9,  which 
shows  a  probability  in  favour  of  a  true  periodicity  of  between  3,000  and  20,000 
to  one.  For  Glasgow  the  value  of  the  mean  square  is  much  larger — namely, 
22,426 — as  is  to  be  expected  from  the  smaller  length  of  the  statistics.  The 
amplitude  of  the  main  periods  of  98  weeks  and  of  109  weeks  are,  however,  high, 
626'5  and  563"7  respectively,  and  the  ratios  are  17'5  and  14'2.  The  probability 
of  these  amphtudes  representing  true  periodicities  are  thus  in  the  region  of 
millions  to  one.  The  amplitude  at  89  weeks  gives  a  ratio  of  5'2,  equivalent 
only  to  odds  in  favour  of  a  period  of  about  180  to  one,  much  smaller  than 
those  referring  to  the  two  main  periods,  and  possibly  not  significant. 


Table  IX. 

_. -k 

k 

0-9512 

6 

0-9048 

S 

0-8187 

10 

0-6703 

12 

0-5488 

14 

0-4493 

16 

0-3679 

18 

0-2231 

20 

0-1353 

25 

0-0498 

30 

0-0183 

40 

0-00674 

50 

2-48  X 

10" 

-3 

3 -.35  X 
4-54  X 
6-14  X 

10' 
10' 
10" 

-4 
-5 
-6 

8-.32  X 

10" 

-7 

1-13  X 
1-52  X 
2-06  X 
1-39  - 
9-36  X 

10" 
10" 
10" 
10" 
10" 

-  7 

-8 

-9 

-11 

-14 

4-25  X 
0-2  X 

10" 
10" 

-18 
-22 
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APPENDIX   IV. 

The  Method  of  Deteeminixg  the  Amplitude. 

The  method  of  determining  the  amplitude  of  a  series  of  figures  is  now 
given  in  most  text-books,  but  there  are  one  or  two  points  which  make  for 
simplicity  in  this  kind  of  work  which  are  usually  neglected.  To  calculate  the 
amplitude  commonly  12  or  24  divisions  are  used.  Twenty  divisions  are  used 
in  my  office  for  the  reason  that  division  by  20  is  much  more  simple  than 
division  either  by  12  or  24. 

In  the  summations  referred  to  in  the  previous  pages  the  total  number  of 
elements  in  the  row  have  ranged  fi'om  80  to  160.  To  reduce  this  variable 
number  of  elements  to  20  is  a  work  of  much  greater  ease  than  to  reduce  them 
to  24.  Taking  the  case  of  97  elements  for  instance,  each  of  the  20  elements 
will  then  contain  4^5,  or  4'85  of  the  97  units.  "With  a  calculating  machine 
it  is  a  matter  of  considerable  rapidity  to  obtain  these  20  elements.  The  first 
figure  in  the  20  series  contains  the  first  four  elements  of  the  series  in  the 
statistics,  and  O'So  of  the  next ;  the  second  figure  contains  the  remaining  0"15 
of  the  fifth  element,  the  next  four  elements  and  0"7  of  the  tenth  element ;  the 
third  set  of  figures  contains  0'3  of  the  tenth  element,  the  next  four  elements, 
and  0"55  of  the  fifteenth.  The  calculation  thus  can  be  quickly  run  through. 
Denote  these  twenty  elements  then  by  ui,  U2,,  &c.,  write  them  as  follows,  add 
and  subtract : — 

U„     U„,     Uj,     U,,     U.,     Ug,     u,,     u„     u„     u,„     u„, 
U^,    U,j,    U,g,    U,.,    U,s,    U,5,    Un,    U,3,    U|o, 


Sums —         V,,    V..,,    Vj,    v<,    V3,    Vg,    v.,    Vg,    Vg,    v„. 
Differences —        w,,  W;,   w,,   w,,   w^,   w^,  w„   v;^,   w„ 


The  sum  and  differences  have  been  respectively  denoted  by  v  and  w,  with 
appropriate  sufiixes.  Ee-write  these  as  below  and  make  corresponding 
additions  and  subtractions. 

Vp     V„     V,,   V„   V5,   Vg,  W„    W,,    W3,    w,,    w., 

V|i,    V,„    Vj,    Vg,    v.,  Wj,    Wg,    W,,    Wj, 


Sums—  a„    Oj,    03,   a^,   O3,   Og,  7,,    y^,    73,    74,    y^. 

Differences— /3,,   )8..,    B?.,  J3„  /S^,  5,,    5:;,    S:„    5„ 

If  now  the  period  is  expressed  by  two  harmonic  terms,  all  ever  required 
for  practical  purposes,  the  curve  as  usually  written    is  given   by   the    next 

equation. 

2/  =  o„  +  a,  cos  e  -f  flg  cos  2  d 
+  h^  sin  e  +  63  sin  2  9 
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Then  we  have 

''o  =  20  (al+«2  +  «s+a^  +  o.  +  a,;). 

rt,  =  ^  ()3,+0-951  )3-,  +  0-809  ft,  +  0-588  )8,  +  0-309  0,). 

«a  =  TO  (o,^Os+0-809   o.^-a,+0-309   03— oj). 

fe,  =  -'_  (0-3097,  +  0-588y,  4-  0-8097,  +  0-9517,  +  7,,)- 

K  =  To  (0-588  5, +  5,  +  0-809  So -r  5.,). 


The  amphtudes  are  of  course,  Arti+6i    and  \'«i  +  fc-j,  and  the  proportional 
amplitudes    "^^  -<  1,000,   ,^c. 


APPENDIX    V. 
Ox  THE  Range  of  Amplitudes  due  to  a  Period. 

When  there  is  a  Hniited  series  of  statistics  it  is  not  always  easy  to  deter- 
mine from  the  periodograms  (Diagram  VII)  whether  only  one  period  or  a 
mixture  of  several  periods  is  present.  Had  we  always  the  range  of  statistics, 
available  for  London  there  would  not  be  much  difficulty  in  determining  this, 
but  this  range  is  in  most  cases  lacking.  To  illustrate  the  point  the  data 
referring  to  amplitudes  found  in  the  neighbourhood  of  98  weeks  in  the  city 
of   Edinburgh   have  been   regraphed   (Diagram  XII),  the  observations    being 


Diagram  XU 

700  _ 

^^♦^^ 

- 

600  _ 

^ 

/     ^^ 

\ 

- 

500  _ 

y 

\ 

- 

400  _ 

/ 

/ 

-Kk 

- 

300  _ 

/ 

\ 

- 

20d-/ 

/ 

\ 

- 

100_ 
1  , 

1 

\ 

1    , 

1 

1               1 

V 

Diagram  XII, 

This  diagram  shows  the  method  of  graphically  distinguishing  whether  the 
range  of  amplitudes  found  is  what  might  be  expocted.  The  actual  observations 
are  indicated  by  crosses  ;  the  theoretical  by  circular  dots.  The  unit  of  abscissa 
between  the  theoretical  values  is  1-15  times  that  of  the  unit  of  abscissa  used 
in  charting  the  actual  values.  The  observations  graphed  in  this  diagram  are 
the  same  observations  as  have  been  already  shown  on  a  smaller  scale  in 
Diagram  VII  in  the  first  section  of  the  periodogram  for  Edinburgh. 
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indicated  by  crosses.  It  ^Yill  1)6  noticed  that  the  amplitudes  relating  to  periods 
of  97  and  99  weeks  are  very  nearly  as  high  as  that  relating  to  a  period  of  98 
weeks,  while  for  96  and  100  weeks  the  amplitudes  are  still  very  considerable. 
In  order  to  furnish  the  mechanism  of  a  ready  test  as  to  whether  any  such 
variation  is  in  the  range  of  what  should  be  expected  or  not  the  following 
tiible  (Table  X)  has  been  calculated  : — 

Table  X. — Amplitudes  Corresponding  to  a  Period  of  100  Weeks  and  :20  Rows. 


Length  of 
periods 

Amplitudes 

Amplitud 
case  of  Edi 

95 

..                            — 

— 

96 

236 

161 

97 

505 

345 

98 

757 

517 

99 

936 

639 

100 

1,000 

683 

101 

9.36 

639 

102 

757 

517 

103 

505 

.345 

104 

236 

161 

105 

— 

— 

The  true  period  is  taken  as  100  weeks  and  it  has  been  assumed  that  twenty 
rows  of  observations  are  added  together.  The  amplitudes  expected  have  been 
calculated  on  the  assumption  that  the  epidemics  have  been  of  uniform  size 
and  form.  To  apply  this  table  arithmetically  demands  skill  in  calculating  but 
to  apply  it  graphically  is  exceedingly  simple.  The  rule  is  as  follows  :  Chart 
the  amplitudes  with  a  uniform  abscissa  of  period  (in  our  statistics  one  week) 
on  squared  paper.     Let  p  be  the  period  to  be  examined  and  n  the  number  of 

rows  in  the  actual  statistics  then  the  unit  of  abscissa  used  in  the  calculated 

p  20  p 

table  is  to  be  multiphed  by  ^  x  —  or  ^^  before  the  figures  in  the  table  are 

charted.  Before  charting  the  ordinates  in  the  table  they  are  to  be  reduced  in 
proportion  to  the  maximum  amplitude  of  the  period  examined. 

In  the  present  case,  that  of  Edinburgh,   n  =  17  and  p  =  98,  that  is,  the 
number  of  rows  in  the  statistics  is  17,  and  the  period  approximately  98  weeks. 

98 
The  new  unit  of  abscissae  is  thus  5^17  or  I'lo  weeks.      Take,   then,   683   as 

the  maximum  and  proportionately  reduce  the  values  in  Table  X,  as  shown  in 
the  third  column.  When  the  diagram  of  the  periodogi-am  is  examined,  it  is 
easily  seen  that  it  is  nearly  symmetrical  about  a  mid-line  corresponding  to 
97"8  weeks.  Take  this  as  the  origin,  then  measure  from  it  on  either  side 
successive  units  of  l"lo  weeks  and  erect  ordinates  corresponding  in  length 
to  the  ordinates  given  in  Table  X.  A  smooth  curve  is  drawn  through  the 
results.  The  correspondence  in  this  case  is  nearly  perfect.  For  a  first 
approximation  which  is  all  this  purports  to  be  it  may  l^e  regarded  as  proved 
that  in  this  region  only  one  period  exists.  It  is  not  so,  however,  when  the  96 
weeks'  period  found  in  Sheffield  is  examined  in  a  like  manner.     This  can  be 
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easily  shown  to  be  compounded  of  different  close  periodicities :  the  exercise 
is  left  to  the  reader.  The  period  is  there  96  weeks  approximately  and  tlie 
number  of  rows  21  {vide  Table  III). 


REFERENCES. 
The  following  references  bear  on  various  aspects  dealt  with  in  the  text  : — 
For  Treatment  of  the  Harmonic  Analysis. 

Carse,  G.  a.,  M.A.,  D.Sc.  and  Shearer,  G.,  M.A.,  B.Sc.  "  A  Course  in  Fourier's  Analysis 
and  Periodogram  Analysis  for  the  Mathematical  Laboratory."  Edinburgh  Mathe- 
matical Tracts,  No.  4.     London  :  G.  Bell  and  Sons. 

Napier  Tercentenary  Celebration.  Handbook  of  the  Exhibition  of  Napier  Relics  and 
of  Books.  Instruments,  and  Devices  for  facilitating  Calculation.  Edited  by  E.  M. 
HoRSBURGH,  M.A.,  B.Sc,  Assoc. M.Inst. C.E.  Published  by  the  Royal  Society  of 
Edinburgh,  1914.  (Section  G,  vi  :  '■  Harmonic  Analysis,'  by  G.  A.  Carse,  D.Sc,  and 
J.  Urqdhart,  M.A.) 

Ditto,  and  for  a  General  Survey  of  tlie  Methods  of  the  Periodogram : — 

Brunt,  David,  M.A.Cantab.,  B.Sc  Wales.  "  The  Combination  of  Observations."  Chapters 
XI  and  XII.     Cambridge  :  at  the  University  Press,  1917. 

Schuster,  Arthur,  F.R.S.,  Professor  of  Physics  at  the  Owens  College,  Manchester. 
"The  Periodogram  of  Magnetic  Declination  as  obtained  from  the  Records  of  the 
Greenwich  Observatory  during  the  years  1871-1895."  Cambridge  Philosophical  Tran- 
sactions, xviii,  YI. 

Ibid.  "On  the  Periodicities  of  Sunspots,"'  Philosoph.  Trans,  Eoy.  Soc.  Lond.,  Series  A, 
ccvi,  pp.  69-100.     London :  Dulau  and  Co.,  .37,  Soho  Square,  W.,  1906. 

Brownlee,  John,  M.D.,D.Sc.  "  An  Investigation  into  the  Periodicity  of  Measles  Epidemics 
in  London  from  170.3  to  the  Present  Day  by  the  Method  of  the  Periodogram,"  Series  B, 
ccviii,  pp.  225-250.  London:  Harrison  and  Sons,  45,  St.  Martin's  Lane,  W.C,  and 
Dulau  and  Co.,  Ltd.,  37,  Soho  Square,  W. 

Ibid.  "  An  Investigation  into  the  Periodicity  of  Measles  Epidemics  in  the  Different  Districts 
of  London  for  the  Years  1890-1912."  Read  January  31,  1918.  In  course  of  publica- 
tion in  the  Philosophical  Transactions  of  the  Royal  Society. 


118        Brownlee  :    Periodicities  of  Epidemics  of  Measles 


DISCUSSION. 

Mr.  Yule  :  With  regard  to  Dr.  Brownlee's  exposition  of  the  results 
that  he  has  reached,  I  can  speak  from  the  statistical  standpoint  only. 
Some  of  the  results  seem  to  me  very  remarkable.  In  the  first  place  there  is 
the  predominance  of  two  periods— roughly  87  and  97  days — which  bear  no 
relation  whatever  to  the  solar  year.  If  these  periods  represent,  as  assumed  by 
the  author,  periods  of  some  kind  in  the  life-history  of  the  causative  organism, 
the  fact  that  they  bear  no  relation  to  the  seasons  is  striking.  Next,  there 
is  the  appearance  in  Liverpool  of  a  period  that  is  quite  inconspicuous  in 
London,  and  still  more  remarkable  a  period  in  South  London  which,  during 
the  whole  of  the  time  covered  by  the  observations  analysed,  never  became 
significantly  conspicuous  in  North  London.  If  these  different  periods  represent 
different  sub-types  of  the  organism,  it  is  difficult  to  understand  why  the 
sub-group  dominant  south  of  the  river  never  succeeded  in  crossing  the  bridges 
and  becoming  even  moderately  conspicuous  in  districts  on  the  north  bank. 
Finally  thei'e  is  the  remarkable  alteration  in  the  form  of  the  annual  curve 
with  its  retrogression  of  the  maximum  to  an  earlier  date  of  the  year.  With 
reference  to  this  point,  has  Dr.  Brownlee  found  any  evidence  of  a  period 
slightly  shorter  than  the  year,  the  presence  of  which  might  account  for  such  a 
shift  ?  Also,  on  a  technical  point,  has  he  found  any  difficulty  in  dealing  with 
the  longer  periods  ?  I  have  not  had  occasion  to  use  the  periodogram  method 
myself,  but  in  giving  some  assistance  to  a  friend  we  found  a  source  of  difficulty, 
and  of  possible  fallacy,  which  does  not  seem  to  be  noticed  in  the  accounts 
of  the  method  which  I  have  seen.  The  difficulty  is  that,  in  taking'the  range  of 
values  observed  in  your  row  of  totals  for  a  period  2p,  you  may  be  merely 
repeating  the  range  for  the  period  p,  two  complete  waves  of  which  will  be 
included.  I  assume,  of  course,  that  Dr.  Brownlee  avoided  this  source  of 
fallacy,  but  how  did  he  deal  with  it  ? 

Dr.  W.  H.  Hamer  :  The  author  tells  us  he  has  long  held  that  variations  in 
the  measles  organism,  or  organisms,  are  of  primary  importance  in  determining 
the  form  of  the  measles  waves.  Many  people  have  urged  on  the  other  hand, 
that  primary  importance  must  be  attributed,  as  regards  these  measles  waves, 
par  excellence,  to  the  numbers  and  availability  of  susceptible  persons.  I  tried 
to  illustrate  this  point  of  view  in  the  Milroy  Lectures  of  1906.  Studied  from 
this  aspect  significance  must  of  course  be  attached  to  rise  and  fall  of  birth- 
rates, movement  and  aggregation  of  population,  crowding,  facilities  as  regards 
transport,  and  note  must  also  be  taken  of  administrative  action.  Dr.  Brownlee 
seems  disposed  to  wave  all  such  considerations  aside  and  to  pin  his  faith 
exclusively  upon  variations  in  the  germs.  I  should  like  to  allude,  in  illustration 
of  the  possibility  that  preventive  measures  may  have  some  effect,  to  the 
question  of  the  modification  of  the  seasonal  curve  of  measles  mentioned  by 
Dr.  Brownlee.     In  my  Annual  Eeport  for  1912  reference  was   made  to   the 
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changed  form  of  tlie  seasonal  curve — the  mean  curve  for  1874-1912  was 
contrasted  with  that  for  1840-73— and  the  following  suggestions  were  thereupon 
made.  "It  may  be  taken  that  the  Elementary  Education  Act  began  to  exert 
its  influence  about  the  year  1874.  The  accentuation  of  the  curve  of  measles 
mortality  during  the  latter  series  of  years  may  in  all  probability  be  attributed 
to  the  increasing  aggregation  of  population,  combined  with  the  effects  produced 
by  compulsory  school  attendance.  Under  modern  conditions  the  natural 
tendency  of  measles  to  exhaust  tlie  susceptible  cases  finds  freer  expression, 
with  the  results  that  outbreaks  climb  more  readily  to  the  maxima;  and, 
correspondingly,  intervals  are  left  in  which  the  disease  is  less  active  than 
formerly."  On  the  other  hand  the  more  complete  preventive  measures 
(excluding  scholars,  closing  classes,  &ic)  of  later  years  are  doubtless  in  part 
responsible  for  cutting  off  the  tops  of  tlie  measles  peaks.  Dr.  Brownlee  points 
•  out  that  the  summer  maximum  in  London  has  in  recent  years  moved  forward 
from  June  to  May  or  even  April.  I  venture  to  suggest  that  this  phenomenon 
(which  is  clearly  exhibited  in  Diagram  D  of  my  Report  for  1912)  may  be  in 
part  attributable  to  preventive  measures. 

Mr.  M.  Greenwood  :  I  do  not  agree  with  Dr.  Hamer's  concluding  remarks. 
It  was  no  part  of  Dr.  Brownlee's  duty  to  consider  the  various  agencies 
Enumerated  by  Dr.  Hamer,  since  the  object  of  the  research  was  to  determine 
whether  periodicity  existed  ;  the  explanation  of  the  phenomenon  must  come 
later.  With  Mr.  Yule,  I  think  that  it  is  impossible  upon  the  spur  of  the 
moment  to  discuss  the  very  important  and  perplexing  results  disclosed  and 
will  merely  refer  to  two  points.  May  it  not  be  possible  that,  in  the  case  of 
some  of  the  shorter  series,  the  differences  in  length  of  the  periods  are  within 
the  limits  of  sampling  errors,  so  that  the  total  number  of  distinct  periodicities, 
distinct  that  is  from  one  geographical  region  to  another,  may  be  smaller  than 
appears  on  the  face  of  the  statistics  '!  The  second  point  is  whether  the 
oscillation  of  the  seasonal  maxima  is  a  sufficient  proof  that  the  production 
of  these  maxima  cannot  be  attributed  to  meteorological  factors.  Only  those 
who  have  attempted  to  use  the  periodogram  metliod  can  reahze  the  immense 
labour  involved  in  the  present  inquiry.  The  gratitude  of  the  Section  is  due  to 
Dr.  Brownlee  and  his  stat^",  who  have  enabled  us  to  include  in  our  Proceedinfjs 
so  valuable  a  contribution  to  the  quantitative  study  of  epidemiology. 

Dr.  Browtjlee  (in  reply)  :  I  sliall  refer  to  two  criticisms  that  have  been 
made.  One  of  these  was  that  deatli  statistics  were  used  and  not  case  statistics. 
With  regard  to  this  point,  there  are  only  two  sets  of  case  statistics  to  which  1 
have  had  access,  those  of  Aberdeen  and  Glasgow.  In  the  first  case  the  periodicity 
of  the  epidemics  is  almost  absolutely  biennial,  and  the  number  of  cases  give  no 
information  which  is  not  given  by  the  number  of  deatlis.  In  the  other  case — 
namely,  Glasgow,  the  correspondence  between  the  cases  and  deaths  is  also 
close.  Compulsory  notification  has,  however,  never  existed  in  Glasgow. 
The  number  of  known  cases  also  varies  with   the  amount  of  dist»"ess  in  the 
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city.  For  instance,  at  times,  when  trade  is  bad,  many  more  cases  become 
known  to  the  sanitary  authorities  than  when  trade  is  good,  on  account  of  the 
desire  of  the  parents  to  have  their  children  loolced  after.  Making  allowance  for 
this,  no  facts  have  been  discovered  from  the  case  statistics  which  have  not 
been  found  from  those  of  deaths.  With  regard  to  the  effect  of  the  season  of 
the  year,  I  have  been  unable  to  discover  in  what  way  the  ett'ect  was  produced. 
If  I  may  make  a  prophecy,  referring  to  Diagram  I,  I  should  feel  inclined  to  say 
that  something  similar  to  the  first  three  sections  of  the  diagram  will  be  found 
to  describe  the  future  course  of  measles  in  London.  I  hope  to  be  alive  in 
1936  and  to  demonstrate  this  at  that  date. 
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PKESIDENT'S    ADDEESS. 

British    Laryngology    and    Rhinology/ 

By  James  Donelan,  Ch.M.,  M.B. 

(Chevalier  and  Officer  of  the  Croivn  of  Italy.) 

It  seems  that  the  time  is  fully  ripe  for  considering  how  far  British 
laryngology  and  rhinology  are  in  a  position  to  take,  how  far  do  they 
deserve,  a  leading  position  in  the  great  scientific  movement  that  will 
shortly  be  taking  place.  What  have  we  accomplished  in  the  past,  what 
promise  does  it  afford  for  the  future  '? 

It  is  not  my  intention  to  attempt  a  detailed  survey  of  the  history  of 
British  laryngology.  When  one  looks  back  on  even  the  thirty  odd 
years  I  have,  myself,  been  connected  with  it,  one  cannot  help  seeing 
that  so  much  has  been  accomplished  that  anything  like  an  adequate 
survey,  even  a  catalogue  raisonnc  would  take  up  more  than  the  whole 
time  at  our  disposal  this  evening.  I  hope,  however,  to  refer  to  our 
scientific  progress  in  such  a  form  as  to  show  at  this  critical  moment, 
when  the  world  is  about  to  take  stock  of  everything,  that  British 
laryngology  and  rhinology  have  ever  been  in  the  van  of  progress,  and 
that,  if  we  owe  something  to  Germany,  it  has  chiefly  been  the  syste- 
matization,  not  to  say  exploitation,  of  ideas  that  very  often  had  their 
origin  not  only  in  these  islands  but  in  this  Section,  or  in  the  societies 
that  were  its  forerunners. 

I  also  propose  to  put  before  you  some  of  the  many  suggestions 
that  have  been  kindly  offered  to  me,  so  that  we  may  consider  at  some 

'  At  a  meeting  of  the  Section,  held  November  1,  1918. 
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more  convenient  time  in  what  way,  if  in  any,  we  can  improve  our 
organization  and  keep  it  fit  to  maintain  the  reputation  I  am  told  we 
enjoy  as  the  most  energetic,  hard  working  and  enthusiastic  Section  of 
this  great  Society. 

It  seems  only  natural  that  the  country  which  is  the  parent  home  of 
laryngoscopy  should  be  a  leader  in  all  that  has  resulted  from  the 
invention.  Every  one  has  his  own  view  as  to  whom  the  credit  of 
the  invention  belongs.  I  do  not  intend  to  discuss  it  now,  I  will  only 
briefly  mention  the  facts  that  go  to  prove  that  this  is  the  parent  home 
of  laryngoscopy. 

Though  mirrors  had  often  been  used  for  seeing  round  awkward 
corners,  no  one  seems  to  have  thought  of  using  a  mirror  for  examining 
the  larynx  until  the  beginning  of  the  last  century.  A  mirror  "  on  a 
long  shank "  for  examining  the  larynx  was  first  demonstrated  on 
March  18,  1829,  before  the  Hunterian  Society  by  Benjamin  Guy 
Babington,  afterwards,  like  his.  father  before  him,  physician  to  Guy's 
Hospital  and  founder  of  the  Epidemiological  Society.  In  the  words  of 
the  account  in  the  Hunterian  Transactions,  "  the  doctor  proposed  to  call 
it  the  glottiscope."  It  is  much  to  be  regretted  that  the  cholera 
epidemic  of  a  year  or  two  later  induced  him  to  turn  his  great  talents  to 
epidemiology,  which  was  then  by  no  means  ripe  for  scientific  study> 
instead  of  to  diseases  of  the  larynx.  Babington's  invention  was  not 
however,  lost  sight  of,  as  is  commonly  supposed,  for  a  laryngeal 
mirror,  or  "  a  mirror  such  as  dentists  use  "  is  recommended,  quite  as 
a  matter  of  course,  in  works  on  general  surgery — Liston,  for  instance, 
in  1840 — as  a  simple  means  of  examining  the  larynx.  It  was  this 
simple  means  or,  as  Manuel  Garcia  says  in  the  paper  read  on  his  behalf 
at  the  Koyal  Society  in  1854,  "  the  method  that  I  adopted,"  that  he 
employed  in  the  study  of  his  own  larj^nx.  In  that  paper  entitled 
"  Observations  on  the  Human  Voice,"  Garcia  makes  no  claim  to  having 
invented  anything,  and  though  I  knew  him  fairly  well  and  had  many 
talks  with  him  on  this  subject,  especially  between  the  years  1887  and 
1891,  as  I  am  not  discussiug  it  now,  I  will  merely  say  that  he  was 
undoubtedly  the  inventor  of  auto-laryngoscopy.  As  Manuel  Garcia  was 
domiciled  here  for  some  sixty-five  years  of  his  long  life,  and  had  worked 
as  a  professor  of  singing  at  the  Eoyal  Academy  of  Music  for  several 
years  before  he  made  his  communication  on  the  human  voice  to  the 
Royal  Society,  I  think,  whatever  views  we  may  hold  as  to  the  inventor 
of  the  laryngoscope,  whether  Babington  or  Garcia,  we  may  fairly  claim 
that  this  is  the  parent  home  of  laryngoscopy,  although  the  credit  of 
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first    reporting    any  clinical  work    done  with  it  appears  to  belong  to 
the  Hungarian,  Johann  Czermak,  the  teacher  of  Morell  Mackenzie. 

Czermak  published  the  first  edition  of  his  book,  "  Der  Kehlkopf- 
spiegel  und  seine  Verwerthung  fiir  Physiologie  und  Medizin,"  in  1860. 
A  copy  of  this  very  rare  first  edition  is  in  the  Society's  library.  I  do  not 
find  that  Czermak,  amongst  his  many  subsequent  writings,  published 
anything  in  connexion  with  laryngology  except  reprints  of  this  one 
work.  In  1863,  three  years  after  Czermak's  book  appeared,  his  pupil, 
Morell  Mackenzie,  had  already  founded  the  Hospital  for  Diseases  of  the 
Throat  in  Golden  Square,  being  I  believe  the  first  institution  ever 
devoted  to  the  objects  of  our  special  study.  It  was  there  he  did  all  his 
best  work,  and  there  he  collected  the  bulk  of  that  immense  material 
for  those  works  on  every  department  of  our  study  which  at  once 
placed  British  laryngology  in  the  very  front  of  the  scientific  progress  of 
the  world. 

The  time  has  happily  gone  by  when  English  text-books  dealing  with 
every  department  of  our  subject  could  be  written  with  scarcely  a  mention 
of  Morell  Mackenzie's  name,  when  a  veil  of  silence  was  allowed  to  fall 
upon  every  reference  to  the  work  of  the  father  of  British  laryngology 
even  in  the  recognized  centre  of  that  science,  or  when  it  could  be 
lumped  together  with  that  of  humbler  workers  and  contemptuously 
dismissed  as  the  effort  of  an   anonymous  pioneer. 

Morell  Mackenzie's  writings  will  always  be  amongst  the  classics  of 
our  special  literature  in  English.  They  are  a  remarkable  achievement 
for  one  man — a  man  harassed  from  his  boyhood  by  almost  continuous 
attacks  of  spasmodic  asthma — when  one  remembers  that  it  is  all 
based  on  over  twenty  years'  personal  pioneer  observation  of  his  own 
cases  and  a  wide  reading,  probably  unique  in  its  extent,  of  the  cases  of 
others.  If  his  "  Diseases  of  the  Throat  and  Nose  "  has  not  attained  to 
succeeding  editions,  like  other  text-books  of  proved  value,  it  was  because 
he  was  cut  off  while  preparing  the  second  edition.  It  would  have  con- 
tained much  new  matter  and  some  corrections.  The  references  in  this 
work  compass  the  history  of  our  speciality  from  the  earliest  records 
up  to  the  year  1884.  It  is  not  a  dead  bibliography,  however,  for  the 
views  of  almost  every  writer  of  importance  are  discussed  or  commented 
upon.     Scarcely  any  author  is  omitted,  certainly  none  intentionally. 

"  Diseases  of  the  Throat  and  Nose  "  was  commenced  in  1872.  The 
first  volume  appeared  in  1880  and  the  second  in  1884.  The  writer 
explains  the  slow  rate  of  progress  and  the  changes  owing  to  the  rapid 
development  of  a  new  speciality  that  took  place  while  the  book  was 


4  Donelan :    British  Laryngology  and  Bhinology 

being  prepared.  Even  the  second  volume  was  not  completed  according 
to  the  design  of  the  author,  as  the  "  Section  on  Diseases  of  the  Neck  " 
had  to  be  omitted.  This  section  was  to  have  included  his  chapters  on 
goitre,  of  which  I  myself  brought  the  references  up  to  1891.  These 
chapters  then  existed  only  in  a  single  set  of  galley-proofs,  which  have 
since  been  lost.  Besides  the  usual  exhaustive  history  of  the  diseases  of 
the  thyroid  gland  from  the  earliest  times,  Mackenzie  had  previously 
brought  the  literature  up  to  about  1884.  He  did  not  limit  his  view  of 
the  causation  to  geological  peculiarities  of  the  water  supply,  but,  from 
evidence  furnished  to  him  mostly  by  Indian  medical  friends,  held  that 
it  would  probably  be  found  that  the  water  was  infected  by  the  excreta 
of  goitrous  persons.  This  view,  as  many  of  you  are  doubtless  aware, 
has  been  taken  and  its  truth  brilliantly  demonstrated  by  Colonel 
McCarrison,  of  the  Indian  Medical  Service,  in  the  epoch-making  work  he 
published  last  year.  I  should  strongly  recommend  those  who  have  not 
yet  had  an  opportunity  of  studying  this  work  that  they  should  not 
omit  to  do  so,  and  especially  the  pages  on  the  relation  of  subthyroidism 
to  enlargements  of  the  pharyngeal  tonsils.  They  are  bound  to  have  a 
considerable  influence  on  present  treatment. 

It  is  of  interest  to  recall  the  excellent  pioneer  work  recorded  by 
Mackenzie  in  his  second  volume  in  relation  to  oesophageal  diseases. 
The  results  of  his  examinations,  with  very  imperfect  means,  of  a  large 
number  of  cases,  have  a  permanent  value  even  in  these  oesophagoscopic 
days.  Mackenzie's  other  works  in  relation  to  our  speciality  are : 
The  series  of  "Essays  on  Throat  Diseases,"  including:  "Hoarseness, 
Loss  of  Voice  and  Stridulous  Breathing  in  Relation  to  the  Nervo- 
muscular  Affections  of  the  Larynx  "  ;  "  Growths  in  the  Larynx,"  which 
will,  I  think,  always  be  the  universal  classic  of  that  subject  although 
somewhat  marred  by  the  unfortunate  tone  of  the  Durham  controversy. 
Other  essays  were  :  "  Diphtheria,  its  Nature  and  Treatment "  ;  "  The 
Use  of  the  Laryngoscope  " ;  "  Hay  Fever,"  and  "  The  Hygiene  of  the 
Vocal  Organs."  All  these  works  were  most  favourably  received  by  the 
medical  profession  and  press  throughout  the  world.  Nowhere  was  the 
chorus  of  approval  louder  or  more  enthusiastic  than  in  Germany,  where 
the  book  was  anxiously  awaited,  and  where  for  many  years  after  it  was 
done  into  German  it  was  the  principal  and  indeed  the  only  good  text- 
book of  our  subject. 

In  considering  the  scientific  value  of  Morell  Mackenzie's  w^ork  it 
should  never  be  forgotten  that  the  bulk  of  .it  was  pioneer  work.  The 
most  remarkable  thing  about  it  is  that  his  views  and  conclusions  have 
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stood  the  test  of  time  and  have  been  so  little  affected  by  modern 
progress  or  even  improved  statistical  research.  Some  doubts  have  been 
expressed  of  the  value  of  Mackenzie's  statistics  but  the  best  proof  of 
their  reliability  is  that  the  most  modern  figures  tend  only  to  confirm 
them.  It  has  also  been  said  that  Mackenzie,  especially  in  his  later 
years,  did  not  keep  case  notes.  From  my  own  personal  knowledge 
I  can  say  that  this  is  simply  not  true.  As  in  most  other  practices  the 
bulk  of  his  cases  had  but  little  special  interest,  but  even  of  these  he 
kept  a  brief  note  of  the  names,  ages,  dates  when  seen,  treatment 
ordered,  and  the  result.  He  kept  fuller  notes  of  all  cases  of  any  special 
interest.  In  his  case  as  regards  material  he  suffered  rather  from  an 
cmharras  de  richesse  which  was  really  beyond  the  physical  powers  of  a 
not  very  strong  man  to  deal  with  adequately. 

I  have  devoted  so  much  time  to  the  scientific  work,  hitherto 
neglected,  of  the  father  of  British  laryngology  that  I  can  refer  only 
very  briefly  to  the  contributions  of  other  British  pioneers  and  workers 
who  are  dead.  The  work  of  Dr.  Edward  Woakes  has  been  of  permanent 
value  in  furnishing  a  useful  working  theory  of  the  causes  of  intranasal 
suppuration  and  polypus  formation,  and  I  believe  there  are  good  grounds 
for  regarding  him  as  the  first  Englishman  who  wrote  a  scientific  account 
of  diseases  of  the  pharyngeal  tonsil  and  that  at  a  time  before  Meyer's 
paper  had  become  known  to  him  or  to  other  English  readers. 

Lennox  Browne  too,  besides  being  the  founder  of  the  Central 
London  Throat  Hospital,  accomplished  work  of  the  highest  value  in 
laryngology  and  rhinology,  and  those  labours  find  a  worthy  monument 
in  the  second  edition  of  his  text-book,  in  which  he  was  assisted  by 
the  regretted  Dr.  Cagney.  The  work  of  Spencer  Watson,  Adams 
and  Walsham  will  be  remembered  especially  by  our  senior  menibers. 
Durham,  whosQ  tracheotomy  tube  is  still  unrivalled,  will  never  be 
forgotten  as  long  as  humanity  wants  to  breathe  in  spite  of  opposition. 
It  is  hardly  necessary  for  me  to  recall  the  work  of  Henry  Butlin,  or  of 
Cresswell  Baber,  whose  contributions  stand  in  the  front  rank  of  the 
literature  of  our  subject  of  this  or  any  other  country. 

Passing  to  the  work  of  living  laryngologists,  almost  all  of  whom  are 
members  of  this  Section,  I  hope  none  of  them  will  think  me  discourteous 
if  I  follow  a  recommendation  given  me  and  refer  only  to  British  work 
without  the  names  of  the  workers.  Look  at  what  has  been  done  in  this 
country,  most  of  it  pioneer  work  of  the  highest  value,  in  the  study  of 
diseases  of  the  nasal  accessory  sinuses  and  especially  in  regard  to  the 
operative  treatment  of  frontal,  maxillary  and  sphenoidal  abscess;  the 
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signi6cance  of  paresis  of  the  larynx  as  a  forerunner  or  early  symptom 
of  phthisis ;  the  great  improvements  in  the  diagnosis  and  treatment  of 
nasal  lupus  and  tuberculosis  of  the  larynx  which  enable  us  to  approach 
such  cases  with  far  more  confidence  of  success  than  twenty  or  even 
fifteen  years  ago.  Take  what  has  been  done  here  to  advance  the  study 
of  malignant  disease  of  the  larynx  and  to  perfect  the  technique  of  the 
operations  for  its  treatment.  Technical  advances  which  have  made 
thyrotomy,  for  instance,  one  of  the  safest  instead  of  one  of  the  most 
risky  of  surgical  enterprises.  Let  us  also  recall  the  immensely  valuable 
investigation  of  the  innervation  of  the  larynx  and  of  the  symptoms  to 
which  the  various  paralyses  give  rise ;  the  treatment  of  deformities 
of  the  nasal  septum  ;  the  improvements  in  submucous  resection  ;  the 
introduction  of  submucous  turbinectomy.  The  magnificent  work  done 
by  our  fellow  countrymen  and  especially  our  fellow  members  in  relation 
to  diseases  of  the  oesophagus  and  pharyngeal  pouches  is  unequalled  in 
any  country,  while  if  Briinings  invented  the  bronchoscope  it  was  only  by 
the  application  of  principles  discovered  by  Kewton,  Dolland  and  Harris, 
and  these  had  been  made  use  of  long  before  him  by  Fisher,  of  Boston, 
Desormeaux,  of  Paris,  and  Sir  Francis  Cruise,  of  Dublin,  in  the  invention 
of  the  endoscope.  Above  all,  at  the  present  time,  consider  the  admirable 
successes  achieved  by  members  of  our  Section  in  war  surgery  and 
especially  in  the  repair  of  facial  injuries. 

It  is  useless  to  attempt  to  conceal  the  names  of  those  who  have 
accomplished  all  that  is  included  in  this  long  record  of  progress.  They 
are  indissolubly  associated  each  with  its  subject,  some  with  more  than 
one.  You  will  find  them  in  any  bibliography  of  our  w'ork,  especially 
in  those  bibliographies  in  German  publications  where  their  ideas  are 
not  only  acknowledged  but  taken  as  the  guide  to  further  develop- 
ments, to  which  German  names  are  attached  and  then  sent  back 
for  the  adulation  of  those  who  do  not  trouble  to  find  out  where  they 
first  came  from. 

It  is  for  you  to  consider  how  all  these  advantages  can  be  put  to  the 
best  possible  use  in  the  time  of  reconstruction  that  is  now  upon  us. 
Golden  Square,  as  the  first  of  throat  hospitals,  the  scene  of  the  work  of 
the  father  of  British  laryngology,  will  no  doubt  always  remain  the 
Mecca  of  all  interested  in  our  subject,  with  Gray's  Inn  Eoad  as  the 
Medina,  or  place  of  only  slightly  less  sanctity.  But  what  about  all 
the  other  hospitals  ? 

A  suggestion  that  has  been  made  to  me  and  which  seems  to 
commend   itself   to    workers    in    other    sections    is  :     That    the    Eoyal 
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Society  of  Medicine  should  become  a  centre  where  any  medical  woman 
or  man  arriving  in  London,  or  living  here  with  some  time  to  spare  for 
professional  self-improvement,  could  at  once  find  out  how  and  where 
he  can  best  employ  that  time  according  to  his  own  wishes.  We  could 
have  here  in  the  oftice  for  inspection  a  more  complete  diary  of  forth- 
coming lectures,  demonstrations  and  operations.  In  the  case  of  private 
operations,  if  such  were  included,  he  could  communicate  with  the 
operator  and  obtain  his  permission  to  be  present.  This  would  save 
■the  latter  from  being  sometimes  inconveniently  crowded  through  his 
and  his  patient's  generosity  and  wish  that  an  instructive  occasion 
should  not  be  missed,  while  it  would  leave  the  decision  as  to  the 
number  invited  in  their  hands.  An  important  item  in  this  programme 
is  the  improvement  of  the  Journal  of  Laryngology . 

As  regards  the  Royal  Society  of  Medicine,  Fellows  and  Members 
should  do  everything  in  their  power  to  make  it  widely  known  that 
this  is  the  central  representative  body  of  British  medical  science. 
Persons  who  give  large  donations  to  individual  hospitals  are  not  aware 
of  the  fact  that  a  similar  donation  to  this  Society  is  equivalent  to  a 
donation  to  every  hospital  in  the  country  since  it  advances  the  science 
that  is  the  foundation  of  their  usefulness  to  those  for  whom  they  were 
instituted.  The  Koyal  Society  of  Medicine  is  eminently  worthy  of 
public  support  and  it  is  to  be  hoped  that  now  that  medical  science  is 
becoming  more  adequately  represented  in  the  councils  of  the  nation 
it  will  soon  receive  an  annual  grant  from  the  public  purse  to  facilitate 
its  beneficial  work.  In  Germany  such  a  body  would  have  been  one  of 
the  first  cares  of  the  State  from  its  inception. 


A  Tooth-plate  impacted  in  the  CEsophagus  divided  by 
Irwin  Moore's  Cutting  Shears. 

By    SOMERVILLE    HASTINGS,    F.R.C.S. 

A.  S.,  A  SOLDIER,  aged  23,  was  admitted  to  the  Middlesex  Hospital 
on  August  14,  191(),  with  the  history  that  the  same  morning  he  had 
swallowed  a  vulcanite  tooth-plate.  This  plate  had  originally  held  four 
upper  incisor  teeth,  but  these  had  been  broken  off.  There  were  also 
two  partly  broken  from  the  back  part  of  the  plate.  An  X-ray  photo- 
graph showed  the  denture  at  the  level  of  the  aortic  arch. 


8  Woakes  :    Tooth-plate  impacted  in  Q^sopliagus 

In  the  late  afternoon,  under  cocaine  anaesthesia,  the  oesophagoscope 
was  passed  and  the  tooth-plate  easily  seen.  It  was  impacted  across  the 
oesophagus  and  held  so  firmly  that  neither  side  of  it  could  be  moved 
by  forceps.  It  was  therefore  divided  into  two  slightly  unequal  halves 
by  Irwin  Moore's  cutting  shears.  For  this  two  cuts  only  were  required, 
as  the  instrument  held  firmly  and  did  not  slip.  The  smaller  half  at  once 
slipped  down  to  the  stomach ;  the  larger  was  seized  by  forceps,  but 
while  being  disimpacted  also  slipped  down. 

The  next  day  both  pieces  of  the  denture  were  seen  in  the  abdomen 
by  X-ray  examination,  and  a  few  days  later  they  were  passed  per  rectum 
without  difficulty. 


Tooth-plate  impacted  in  the  (Esophagus  for  Eight  Weeks  ; 
Three  Unsuccessful  Attempts  at  Removal  ;  Death  from 
Perforation  into  the  Pleural  Cavity. 

By  C.  E.  Woakes. 

Patient,  a  male,  aged  57,  presented  himself  at  Charing  Cross 
Hospital  on  June  10,  complaining  that,  six  weeks  previously,  he  had 
swallowed  a  portion  of  an  upper  denture,  composed  of  platinum  with 
one  tooth  and  two  metal  hooks  attached.  There  was  considerable  pain 
and  difficulty  in  swallowing  food  and  saliva.  A  skiagram  showed 
that  it  was  impacted  in  the  cesophagus  at  the  level  of  the  aortic  arch. 
On  June  11  an  oesophagoscopic  examination  w^as  made,  but  the 
denture  could  neither  be  seen  nor  felt.  A  second  attempt  on 
June  13  also  failed,  although  Hill's  expanding  tube  was  used. 

Dr.  William  Hill  was  next  consulted,  and  he  advised  that  the 
assistance  of  Dr.  Irwin  Moore  should  be  obtained,  also  that  the  next 
attempt  should  be  made  with  the  help  of  the  fluorescent  screen. 

Acting  on  these  suggestions  a  third  attempt,  occupying  one  and 
a  half  hours,  was  made  on  June  20.  The  denture  was  located  and 
grasped  three  or  four  times  by  its  edge  with  Irwin  Moore's  forceps, 
but  so  firmly  was  it  fixed  that  each  time  extraction  was  attempted  a 
small  piece  of  the  denture  broke  away  in  the  forceps  blades.  On 
one  occasion  the  denture  was  firmly  grasped,  but  since  it  could  not 
be  loosened,  it  was  considered  unadvisable  forcibly  to  extract  it  and 
risk  tearing  the  oesophageal  wall.  The  difficulties  of  extraction  were 
also  complicated   by  considerable  bleeding. 
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Further  attempts — e.g.,  by  cutting  up  the  plate — were  postponed  on 
account  of  the  patient's  condition.  Death  unfortunately  occurred  two 
days  later.  At  the  autopsy  performed  by  Dr.  Jewesbury,  it  was  found 
that  the  denture,  which  measured  1^  in.  in  its  broadest  diameter  was 
embedded  by  two  hooks  in  the  anterior  wall,  and  that  there  was  an 
ulcerated   track  through  the    oesophageal  wall    into  the    right    pleural 


Posterior  view  of  oesophagus  cut  open  showing  foreign  body,  metal  hook 
ulcerated  through  posterior  wall  of  oesophagus,  ulceration  of  anterior  wall  and 
glass  rod  passed  through  ulcerated  track  to  right  pleura. 


cavity,  causing  general  sepsis,  pyo-pneumothorax  and  collapse  of   the 
lung.     The  perforation  was  not  of  recent  date. 

Skiagram  exhibited  :  Specimen  of  the  oesophagus  with  the  denture 
in  situ,  also  the  artificial  denture  from  which  the  swallowed  portion  had 
broken  awav. 


10  Woakes :    Scarf  Fin  in  the  Stomach 

Scarf  Pin  in  the  Stomach  ;    Gastroscopy  ;    Expelled  by 

Vomiting. 

By  C.  E.  Woakes. 

Patient,  a  girl,  aged  8,  whilst  sucking  a  scarf  pin  on  Septem- 
ber 11,  accidentally  swallowed  it,  and  was  admitted  three  hours  later 
to  hospital.  A  skiagram  showed  the  foreign  body  in  the  stomach, 
lying  obliquely  below  the  level  of  the  seventh  right  rib,  with  the  head 
towards  the  umbilicus  and  the  point  directed  upwards,  towards  the  right 
axilla. 

An  oesophagoscopic  tube  was  passed  down  to  the  cardiac  orifice,  but 
no  foreign  body  could  be  seen.  Later  the  tube  became  blocked  with 
semi-digested  cabbage,  which  rolled  up  in  masses  and  for  the  time 
prevented  further  examination :  during  arrangement  for  further  treat- 
ment the  pin  was  vomited  up.  It  may  be  useful  in  such  cases  to  feed 
the  patient  on  some  heavy,  clinging  food  like  boiled  cabbage  and  suet 
pudding,  then  pass  an  oesophagoscopic  tube  to  induce  vomiting,  with 
less  danger  than  by  administering  an  emetic.  The  pin  measured 
53  mm.  (2^^  in.),  in  length,  the  diameter  of  its  head  being  9  mm.,  and 
it  might  have  caused  very  serious  symptoms  had  it  passed  further  down 
the  alimentary  canal. 

Pin  in  Bronchiole  of  Posterior  Lobe  of  Right  Lung  ;  Failure 
to  Remove  it  by  the  Bronchoscope  ;  Pin  coughed  up 
Eighteen  Months  later. 

By  Hunter  Tod,  F.K.C.S. 

This  is  the  further  history  of  a  girl,  aged  12,  shown  at  the  Section 
on  March  2,  1917.  Several  attempts  had  been  made  to  remove  the  pin, 
but  it  was  out  of  reach  of  the  bronchoscope.  A  surgical  colleague  was 
anxious  to  remove  the  pin  by  pneumonotomy,  but  I  felt  that  there  was 
less  danger  in  leaving  the  girl  alone  than  in  letting  her  incur  this  grave 
procedure.     Consequently  the  girl  left  the  hospital. 

On  January  14,  1918,  the  girl  was  re-admitted  to  the  hospital 
complaining  of  pain  in  the  right  chest,  with  sudden  onset  of  cough  and 
dyspnoea.       The    patient    looked    ill ;    the    temperature    was    103°   F., 
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respiration  40,  pulse  120.  On  examination  there  were  signs  of 
consolidation  of  the  right  base.  Bearing  in  mind  the  previous  history, 
it  was  suspected  that  the  pneumonic  condition  might  be  the  result  of 
the  pin  still  present  in  the  lung.  An  X-ray  photograph  showed  that 
the  pin  had  hardly  moved.  The  course  of  the  lung  infection  was 
typical  of  pneumonia,  the  crisis  taking  place  on  the  seventh  day  ; 
after  which  the  patient  got  rapidly  well,  amd  was  discharged  from  the 
hospital  on  February  1,  1918,  fourteen  days  after  admission. 

Four  months  later  (June,  1918)  the  girl  came  up  to  my  out-patient 
department  bearing  in  her  hand  a  pin  35  mm.  (1|  in.)  in  length  (which 
1  have  with  me  now)  saying  that  she  had  coughed  it  up  the  night 
before.  In  order  to  confirm  this  statement  another  X-ray  photograph 
was  taken  which  showed  that  the  pin  had  vanished  from  the  lung. 

At  no  time,  not  even  during  the  period  of  pneumonia,  was  there  any 
offensive  expectoration  suggestive  of  an  abscess  of  the  lung,  and  all  the 
X-ray  photographs  confirmed  this  by  their  negative  results.  To  what 
extent  was  the  presence  of  the  pin  the  cause  of  the  pneumonia?  If  the 
pin  was  indeed  the  predisposing  cause  of  the  pneumonia  why  did  the 
latter  run  a  typical  course  with  complete  resolution  instead  of  leading 
to  a  pulmonary  abscess  ? 

DISCUSSION. 

The  President  :  The  pneumonia  appears  to  be  incidental  and  to  have  no 
direct  relation  to  the  presence  of  the  pin  so  long  before  and  after. 

Dr.  William  Hill  :  I  think  the  general  advice  was  to  leave  it  alone. 
There  are  always  dangers  in  leaving  foreign  bodies  in  the  bronchi  ;  more  danger, 
I  think,  than  when  they  are  in  the  gullet.  Here  the  procedure  has  been 
justified  by  the  result,  probably  because  a  pin  is  not  a  very  septic  body. 


Tooth-plate  in  CEsophagus  ;    CEsophagoscopy  ;    Removal. 

By  Hunter  Tod,  F.R.C.S. 

The  patient,  a  sturdy  young  police  constable,  came  up  to  the 
hospital  early  one  morning  complaining  that  during  the  night  he  had 
swallowed  his  denture,  which  was  a  small  one,  consisting  of  two 
upper  incisor  teeth.  Apparently  he  did  it  when  half  asleep  and  did  not 
realize  what  had  happened.  He  had  a  certain  amount  of  pain  in  the 
neck  and  vomited  whilst  attempting  to  take  his  breakfast.     I  saw  him 
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in  the  out-patient  department  the  same  morning  and  at  once  had  him 
put  under  the  X-ray  screen.  The  plate  was  locahzed  at  the  upper  level 
of  the  clavicle.     The  same  day  he  was  given  an  anaesthetic. 

On  passing  the  oesophagoscope  the  plate  could  be  seen  lying 
horizontally  across  the  oesophagus  with  the  teeth  pointing  forwards. 
One  of  the  clasps  was  seized  with  a  pair  of  forceps,  but  broke  off. 
This  procedure  tilted  the  denture  so  that  it  was  possible  to  seize  its 
posterior  margin  with  the  forceps.  On  withdrawing  it  over  the  posterior 
surface  of  the  larynx  it  projected  forwards  so  that  the  teeth  got  fixed  in 
the  interarytsenoid  region.  The  patient  at  once  got  dyspnoeic.  It  was 
a  very  uncomfortable  moment  and  I  thought  I  should  have  to  do 
tracheotomy.  Before  doing  so  I  took  a  short,  stout  pair  of  forceps  and, 
getting  on  to  a  stool  so  as  to  be  well  above  the  level  of  the  patient, 
I  passed  the  forefinger  of  the  right  hand  down  until  it  could  feel  the 
plate,  and  with  the  forcepp  in  the  left  hand  got  a  firm  grip  of  one  of 
the  teeth,  and  pulled  the  denture  out.  The  patient  made  a  complete 
recover V. 


Two  Cases  of    Dental    Plates  removed  from  the  CEsopha^us, 
By  J.  Gay  Feench,  F.E.C.S. 

The  patient,  a  man  aged  50,  was  knocked  down  at  1  p.m.  on 
March  28,  1915,  and  was  taken  to  the  Hornsey  Cottage  Hospital  in  a 
dazed  condition.  He  was  put  to  bed,  and  in  a  couple  of  hours  recovered 
his  mental  powers.  It  was  then  found  that  his  dental  plate  was 
missing,  and  he  was  observed  to  bring  up  some  blood-stained  sputum. 
He,  however,  complained  of  no  discomfort.  It  was  thought  that  the 
plate  must  have  slipped  down,  and  he  was  therefore  X-rayed.  This 
showed  the  dental  plate  to  be  fixed  in  the  oesophagus,  just  below  the 
cricoid. 

At  eight  oclock  the  same  evening  the  man  was  given  an  anaesthetic 
(chloroform)  and  I  passed  down  an  oesophagoscope.  A  small  portion 
of  the  dental  plate  was  then  found  to  be  showing  just  above  the  cricoid 
cartilage.  This  was  seized  with  a  pair  of  Briinings'  forceps,  but  was 
found  to  be  firmly  fixed.  The  cricoid  was  gently  pushed  forwards  and, 
after  considerable  manipulation,  the  plate  was  freed  and  removed  whole. 
The  man  left  the  hospital  two  days  later,  quite  recovered. 

X-ray  plate  and  denture  shown. 
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Summary  of  Case  of  Foreign  Body  in  (Esophagus,  occurring 
at  a  Royal  Naval  Base  Hospital. 

By  J.  Gay  French,  F.E.C.S. 

The  patient,  a  young  deck  hand,  K.N.K.(T.),  aged  •22,  awoke 
suddenly  during  the  night  of  November  30,  1917,  with  a  feeling  of 
suffocation  and  alarm.  He  at  once  missed  his  dental  plate,  which 
carried  two  teeth,  the  central  and  lateral  incisor  of  the  left  side,  upper 
jaw.  Contrary  to  his  usual  practice,  he  had  gone  to  his  hammock  with 
the  plate  in  situ.  He  awoke  at  about  4  a.m.  and  started  vomiting  food 
in  small  quantities,  and,  later,  could  only  breathe  with  difficulty — 
apparently  from  spasm.  Attention  was  then  drawn  to  the  absence  of 
his  false  teeth,  and  he  was  brought  ashore  at  10  a.m.  for  medical  aid. 

On  entry  into  the  hospital  patient  was  suffering  from  shock  and 
had  a  pulse  of  120,  was  pallid,  and  had  a  rather  anxious  face.  Voice 
rather  weak  and  husky ;  temperature  994^  F.  On  examination, 
digital  pressure  over  the  anterior  triangles  of  the  neck,  in  a  lateral 
direction,  produced  a  pricking  sensation  on  the  left  side  of  the  "throat." 
This  was  found  to  have  been  caused  by  one  of  the  lateral  hooks  with 
which  the  plate  was  fitted.  X-ray  examination  with  the  screen  revealed 
the  plate  lying  low  down  in  the  oesophagus,  opposite  the  intervertebral 
disk  between  the  last  cervical  and  first  dorsal  vertebrae.  The  teeth  were 
lying  on  the  left  side,  the  hooks  on  the  right  side,  viewed  from  in  front, 
the  patient  lying  on  his  back.  The  shadow  moved  "  up  and  down  "  with 
deglutition,  and  could  be  seen  to  move  "  with  "  the  (Dosophagus  on  lateral 
pressure  applied  from  the  neck,  being  obviously  wedged  in  position. 
No  food  could  be  taken,  not  even  a  drop  of  fluid,  as  it  at  once  produced 
reflex  spasm  and  retching. 

I  went  down  to  the  Royal  Naval  hospital  on  Sunday,  December  2, 
when  the  man  was  given  an  ana3sthetic,  consisting  of  intravenous  saline 
and  ether.  On  passing  down  the  ccsophagoscope  I  found  the  plate 
fixed  very  low  down  ;  the  mucous  membrane  was  considerably  inflamed 
and  oedematous.  I  found  that  it  was  quite  impossible  to  move  the 
plate,  and  therefore  passed  down  one  of  Dr.  Irwin  Moore's  shears, 
clipping  off  the  side  of  the  plate.  This  enabled  one  of  the  catches  to 
be  turned  round,  and  the  plate  was  then  removed,  a  small  portion 
slipping  down  into  the  stomach. 
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At  the  time  of  operation  the  man  had  a  temperature  of  102°  F.  ; 
this  dropped  the  same  evening,  but  on  the  following  morning  was  again 
102'^  F.,  when  he  was  given  an  injection  of  atropine  sulphate.  The 
temperature  subsequently  dropped,  and  the  man  made  an  uninterrupted 
recovery.  After  the  removal  of  the  plate  the  patient  was  fed  rectally 
for  twenty-four  hours,  and  then  by  the  mouth,  small  amounts  of  fluid 
only  being  administered. 

X-ray  photograph  and  denture  shown. 


Foreign  Bodies  impacted  in  the  Food  and  Respiratory 
Passages  recorded  at  the  Section  of  Laryngology  of  the 
Royal  Society  of  Medicine  since  1938.^ 

By  Irwin  Moore,  M.B. 

The  total  number  is  111,  made  up  of  three  in  the  pharynx,  sixty  in 
the  oesophagus,  one  in  the  stomach,  and  forty-seven  in  the  respiratory 
passages. 

(I)  Food  Passages. 

Of  the  three  in  the  pharynx,  one  was  extracted  by  cesophagoscopy, 
and  two  by  suspension  laryngoscopy.     There  were  no  deaths. 

Fifty-three  of  the  sixty  patients  who  had  foreign  bodies  in  the 
oesophagus  recovered,  and  seven  died. 

In  the  fifty-three  recoveries,  the  foreign  body  was  successfully 
removed  by  cesophagoscopy  in  forty-seven  cases,  in  five  it  was  released 
by  the  passage  of  the  oesophagoscope  (two  bemg  vomited  up — one  through 
the  oesophagoscopic  tube  and  the  other  after  removal  of  the  tube,  whilst 
three  were  later  evacuated  per  anum).  In  only  one  case  was  the  foreign 
body  removed  by  cesophagotomy. 

Two  of  the  seven  deaths  were  due  to  injury  caused  by  the  previous 
blind  use  of  the  bougie,  two  to  previous  ulceration  and  perforation  into 
the  trachea,  and  one  to  previous  abscess  and  perforation  into  the 
mediastinum.  In  these  five  cases  the  foreign  body  was  extracted  before 
death.  There  was  one  case  where  the  foreign  body  was  not  removed, 
the  patient  dying  as  a  result  of  previous  ulceration  and  perforation 
into   the    pleural    cavity.      There    was    only   one    failure    to    find    by 

'  Proc.  Roy.  Soc.  Med.  (Sect.  Laryng.),  1908-18. 
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oesophagoscopy — after  location  by  X-rays,  with  perforation  later  into- 
the  posterior  mediastinum. 

So  we  may  say  that  out  of  the  total  sixty  cases  of  foreign  bodies 
impacted  in  the  oesophagus,  fifty-eight  were  either  removed  by  means 
of,  or  as  the  result  of,  the  employment  of  the  oesophagoscope,  and 
that  no  death  or  failure  could  be  attributed  to  its  use — a  very  credit- 
able record.  The  only  foreign  body  reported  in  the  stomach  is  that 
of  the  scarf  pin  shown  at  this  meeting.  It  was  spontaneously  ex- 
pelled after  the  first  introduction  and  removal  of  the  oesophagoscope. 

(II)  Eespikatory  Passages. 

In  eight  cases  of  a  foreign  body  in  the  larynx,  six  of  them  were 
extracted  by  direct  laryngoscopy,  and  one  by  suspension  laryngoscopy. 
In  one  case  which  had  been  diagnosed  and  treated  for  diphtheria  a 
collar  stud   was  found  post  mortem  impacted  in  the  larynx. 

Of  three  foreign  bodies  in  the  trachea,  two  were  extracted  by  per- 
oral tracheoscopy,  and  one  was  removed  through  a  tracheotomy  incision. 
There  were  no  deaths. 

Of  thirty-six  foreign  bodies  in  the  bronchi,  twenty-nine  were  ex- 
tracted by  peroral  bronchoscopy  and  only  two  by  tracheo-bronchoscopy. 
Three  were  spontaneously  coughed  up  (one  through  the  bronchoscopic 
tube  while  i?i  situ,  one  following  operation  for  pulmonary  abscess  and 
empyema,  and  one  two  years  after  failure  to  find  by  bronchoscopy 
although  located  by  X-rays).  In  one  case  thoracotomy  was  successfully 
performed  after  failure  to  find  by  bronchoscopy  though  located  by 
X-rays.  There  were  no  deaths.  One  autopsy  was  reported  where  a 
foreign  body  was  discovered,  after  death  from  empyema  and  gangrene^ 
but  this  case  was  not  referred  during  life  to  a  specialist  (endoscopist.) 

These  remarkable  results  show  the  splendid  work  which  has  been 
achieved  in  this  country  by  British  endoscopists. 

In  connexion  with  Mr.  Hunter  Tod's  remarkable  case,  I  have  collected 
the  following  similar  cases  : — 

SoMB  Statistics  and  Eusults  of  Pins  Accidentally  Inhaled 

INTO  THE  Lungs. 

(These  include  only  ordinary  and  gUss-headed  pins,  and  not  safety 
pins.)     Fifteen  of  these  cases  have  been  reported  by  Chevalier  Jackson* 

'  Chevalier  Jackson,  "  Limitations  of  Bronchoscopy,"  Trans.  Arner.  Laryng.  Assoc,  1914,. 
p.  51 ;  also  "  Peroral  Endoscopy,"  1915,  pp.  373-378. 
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(Philadelphia)  ;  three  by  Fletcher  Ingals^  (Chicago)  ;  one  by  Costa^ 
(Madrid) ;  and  eight  by  present  members  of  the  Section  of  Laryngology 
of  the  Eoyal  Society  of  Medicine.^ 

Of  these  twenty-seven  pins  recorded,  ten  were  definitely  stated  to 
have  entered  the  right  lung,  and  sixteen  the  left — i.e.,  nearly  two-thirds 
were  found  in  the  left  lung. 

Sixteen  were  situated  in  the  bronchi  of  the  upper  or  middle 
lobes,  and  were  all  extracted  without  difdculty  by  bronchoscopy, 
whilst  eleven  were  in  lower  lobe  branches.  Of  these,  only  four  were 
successfully  extracted,  while  seven  could  not  be  found  by  bronchoscopy, 
although  located  by  X-rays. 

The  seven  failures  to  find  were  all  in  posterior  branches  of  the  lower 
lobes  (three  on  the  right  side,  and  four  on  the  left).  Of  these,  five 
recovered  and  two  died. 

Of  the  five  recoveries,  thoracotomy  was  performed  in  two  cases,  the 
foreign  body  was  coughed  up  in  one  case,  the  pin  after  a  time  dis- 
appeared in  one  case,  whilst  in  the  fifth  case,  when  last  reported,  the 
pin  was  gradually  working  its  way  towards  the  periphery. 

One  patient  died  after  thoracotomy,  and  the  other  of  pulmonary 
abscess  one  and  a  half  years  later,  the  patient  having  refused  operation. 

It  will  thus  be  seen  that  out  of  the  total  twenty-seven  cases,  the 
foreign  body  was  successfully  removed  by  bronchoscopy  in  twentj- 
cases,  and  in  only  one  case  was  a  pin  spontaneously  coughed  up 
(Hunter  Tod's  case). 

Postscript. — Since  summarizing  these  cases  I  have  come  across  a 
case  reported  in  1886  by  Colquhoun^  (New  Zealand)  where  a  pin  1^  in. 
in  length  was  coughed  up  after  sixteen  years'  sojourn  in  the  right  lung. 
It  had  been  inhaled  at  5  years  of  age,  and  had  caused  no  symptom  for 
fifteen  years,  when  inflammation  of  the  lungs  occurred,  followed  by 
acute  phthisis.  A  few  days  before  death  the. pin  was  coughed  up  in 
three  pieces  much  eroded  and  very  brittle.  No  autopsy  was  held, 
hence  the   actual   position   of  the   pin  was  not  ascertained.      Botella"'' 

'  Fletcher  Ingals,  Trans.  Avier.  Laryng.  Assoc,  1914,  p.  112  ;  also  discussion  on  Chevalier 
Jackson's  paper,  "Limitations  of  Bronchoscopy,"  op.  cit.,  p.  60. 

*  Diego  Guigon  y  Costa,  "  Jlevista  de  Medicina  y  Cirugia  Practicas,"  September  28,  1912. 
Abstract,  Brit.  Med.  Journ.,  1912,  ii  (Epit.),  p.  74. 

'  Proc.  Roy.  Soc.  Med.  (Sect.  Laryng.),  1908-18. 

*  Austral.  Med.  Journ.,  1886,  N.S.,  viii,  p.  489. 

*  Trails.  Seventeenth  Internat.  Cong.  Med.,  London,  191.3  (Sect.  XV,  Rhiiio-Laryugology), 
p.  91. 
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{Madrid)  has  also  reported  an  interesting  case  of  a  pin  in  the  base  of 
the  left  lung.  All  attempts  both  by  peroral-  and  tracheo-bronchoscopy 
failed  to  locate  it.  A  strong  electro-magnet  was  also  used.  The  final 
result  of  this  case  is  not  recorded. 

DISCUSSION. 

Mr.  Herbert  Tilley  :  In  my  earlier  cases  I  found  difficulty  in  removing 
foreign  bodies  because  I  used  too  narrow  a  tube.  We  ought  to  employ  the 
largest  tube  which  it  is  possible  to  insert  with  safety  into  the  oesophagus. 
When  we  remember  the  size  of  tlie  boluses  of  food-  that  are  passed,  we  may 
■conclude  there  is  no  inherent  danger  in  the  passing  of  a  large  tube.  In  the 
■earlier  days  of  endoscopy  it  was  thought  that  the  smaller  the  tube  the  easier 
it  was  to  pass,  and  the  less  the  danger  attending  its  passage.  Further,  those 
of  you  who  have  not  had  an  extensive  experience  in  direct  vision  instruments 
-should  not  try  to  pass  the  oesophageal  tube  immediately  behind  tlie  arytenoids, 
])ecause  that  will  mean  disappointment  for  yourself  and  possible  harm  to  the 
patient  if  it  is  persisted  in.  The  correct  method  is  to  pass  the  end  of  the  tube 
first  into  the  pyriform  fossa,  and  then  sweep  it  into  the  middle  line,  where  it 
will  enter  easily  into  the  gullet. 

Dr.  D.  R.  Paterson  :  If  the  foreign  body  is  in  the  upper  third  of  the 
<BSophagus,  or  immediately  below  the  cricoid,  it  can  be  treated  in  a  different 
manner  to  a  foreign  body  lower  down.  If  further  down  it  is  practically 
outside  the  domain  of  external  operation.  I  have  been  present  at  an  attempt 
to  remove  a  tooth-plate  which  had  long  been  impacted  behind  the  cardiac  urea, 
where,  after  he  had  got  to  it,  the  surgeon  found  he  could  not  remove  it  on 
^iccount  of  the  dense  cicatricial  tissue  in  which  it  was  embedded.  In  the  case 
•of  foreign  bodies  which  are  immediately  below  the  cricoid,  we  ought  not  to 
forget  that,  under  cei'tain  conditions,  it  may  be  impossible  to  remove  them,  or 
at  all  events  that  there  is  some  danger  in  making  the  attempt.  We  should 
then  consider  the  external  method.  That  is  impressed  upon  my  mind  parti- 
-cularly  by  two  cases  occurring  during  the  past  eighteen  months.  From  one  of 
the  cases  I  showed  the  specimen  here — a  bone  of  considei-able  size  with  a 
very  sharp  corner  which  had  become  impacted  below  the  cricoid.  It  had  been 
there  three  or  four  days  when  I  saw  the  patient,  and  the  swelling  was  great. 
We  used  Dr.  Irwin  Moore's  shears,  but  it  was  difiicult  to  get  a  hold.  I  take 
it  the  instrument  needs  some  counter-resistance  behind  it  in  order  to  get  the 
blades  to  bear  on  the  foreign  body.  The  man  had  a  very  short  and  thick  neck, 
and  it  was  unadvisable  to  do  an  external  operation.  At  the  risk  of  damaging 
the  structures,  it  was  extracted  after  disengaging  tlie  sharp  corner,  but  septic 
trouble  ensued  after  a  few  days.  Eight  montlis  later  I  had  another  and  similar 
case,  the  foreign  body  being  a  broken  vulcanite  tooth-plate  which  had  become 
impacted  four  days  before.  Pressure  on  the  gullet  appeared  to  be  considerable, 
as  there  was  much  swelling,  and,  what  1  always  regard  with  suspicion,  a 
D— 4 
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distinct  odour,  which  I  take  to  indicate  some  ulceration.  I  made  a  very 
cautious  effort  to  cut  the  plate,  but  was  afraid  to  apply  much  pressure.  As 
this  patient  had  a  long  thin  neck,  I  had  no  hesitation  in  opening  from  the  outside. 
When  I  had  cleared  the  CESophagus  and  put  my  finger  down  to  locate  the 
foreign  body,  the  wall  perforated  ;  the  sharp  point  of  the  body  had  worn  the 
gullet  through  to  such  an  extent  that  even  slight  pressure  produced  the  rupture. 
The  man  did  well.  I  call  your  attention  to  the  two  different  kinds  of  neck. 
In  the  case  of  the  man  with  the  short  thick  neck,  it  may  be  a  very  dangerous 
operation,  whereas  in  the  case  of  a  thin  neck  it  is  a  reasonably  safe  one.  Of 
course,  the  character  of  the  foreign  body  has  much  to  do  with  one's  decision  as 
to  what  to  attempt,  as  has  also  the  lengtli  of  time  it  has  been  impacted  ;  but 
in  particular  one  has  to  take  note  of  the  amount  of  swelling,  and  whether  or  not 
there  is  ulceration.  I  remember  the  peculiar  odour,  specially  in  the  case  of 
a  soldier  from  whom  I  removed  a  piece  of  bully  beef  tin  the  size  of  half-a-crown  : 
the  pressure  of  the  body  on  the  gullet  wall  alone  had  caused  considerable 
ulceration,  as  no  attempt  at  extraction  had  been  made. 

Dr.  W.  Hill  :  In  many  of  the  cases  the  ulceration  is  due  to  the  Bacillus 
coli  communis.  In  one  case  a  denture  had  become  lodged,  and  I  could  not  get 
it  out  on  account  of  the  hooks.  The  body  had  been  there  some  days,  and 
there  was  an  odour  in  the  neck,  and  the  tract  was  blackish-green.  The  patient 
died  of  pleuro-pneumonia  following  mediastinitis  due  to  the  perforations  which 
had  taken  place  beforehand.  I  tried  to  remove  the  denture  by  the  direct 
method,  but  failed,  and  then  I  resorted  to  external  oesophagotomy,  regarding  it 
as  a  point  of  honour  to  remove  foreign  bodies  in  a  situation  in  which  they  may 
be  dangerous.  It  was  below  the  level  of  the  clavicle,  but  I  was  surprised  how 
easy  an  operation  it  was. 

Sir  StClair  Thomson  :  Mr.  Hunter  Tod's  cases  are  important.  There 
has  been  a  little  undue  tendency  to  try  to  remove  at  once  every  foreign  body. 
We  must  take  into  account  the  nature  of  the  body,  whether  it  is  a  metallic 
substance  like  a  pin  or  a  tin  tack.  We  remember  Chevalier  Jackson's  case, 
for  instance,  in  which  a  woman,  in  order  to  gain  admission  into  the  wards  and 
elicit  sympathy,  used  to  pass  tacks  into  her  mouth  and  inspire  them  into 
her  bronchi.  And  she  never  died  of  it !  I  show  you  a  foreign  body  which 
had  a  long  sojourn  in  the  oesophagus  for  two  and  a  half  years,  and  yet  the 
patient  was  fairly  well.  Sometimes  in  trying  to  take  an  article  like  a  penny 
from  a  child's  gullet  we  are  apt  to  dislodge  it  and  it  descends  into  the  stomach. 
Therefore  if  we  are  nervous  about  bringing  a  foreign  body  up  from  the 
oesophagus,  we  may  remember  that  it  may  be  wise  to  pass  it  downwards. 
And,  thirdly,  as  in  Mr.  Tod's  case,  when  we  cannot  remove  a  foreign  body  we 
should  not  give  up  hope. 

Dr.  Irwin  Mooee  :  This  is  a  most  unique  collection  of  cases  of  impacted 
foreign  bodies  shown  here  to-day.  After  searching  the  literature  I  find  that 
Mr.  Somerville  Hastings'  case  is  the  first  i*ecorded  where  a  tooth-plate  has  been 
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cut  in  half  in  the  oesophagus  with  any  cutting  instrument.  Killian'  reported  in 
1900,  a  case  in  which  he  separated  a  vulcanite  tooth-plate  into  three  pieces  by 
burning  with  a  specially  devised  cautery  knife,  but  this  was  a  most  dangerous 
procedure.  Mr.  Hunter  Tod's  case  is  a  unique  one,  for  Chevalier  Jackson  says 
that  although  a  few  foreign  bodies  may  be  coughed  up  from  a  lower  lobe 
bronchus,  yet  it  is  practically  impossible  for  a  pin  to  be  coughed  up,  and  the 
five  cases  of  failure  to  locate  by  bronchoscopy  to  which  that  authority  refers, 
were,  as  in  this  case,  pins  in  a  similar  situation — i.e.,  in  a  posterior  branch 
of  a  lower  lobe  bronchus.  I  have  collected  (p.  14)  the  statistics  of  foreign 
bodies  which  have  been  removed  by  members,  and  reported  at  meetings  of 
this  Section  since  1908.  Though  they  do  not  by  any  means  represent  the 
total  number  of  successful  cases  in  this  country,  they  undoubtedly  consist  of 
the  most  serious  cases  referred  to  the  specialist,  and  pi'esent  many  points  of 
great  interest. 

Mr.  SOMERVILLE  HASTINGS  :  Dr.  Paterson  said  he  found  that  Dr.  Irwin 
Moore's  forceps  frequently  slipped  in  his  hands.  That  was  not  my  experience 
in  the  case  I  have  recorded  to-day.  The  notches  on  the  blades  seemed  to 
catch  on  the  tooth -plate,  and  the  shears  cut  very  easily.  I  have  tried  the 
shears  with  other  objects  and  I  have  not  had  any  difficulty  owing  to  the  shears 
slipping. 

[Dr.  Paterson  :  I  was  referring  to  them  slipping  on  a  round  smooth  piece 
of  bone.] 

Dr.  Irwin  Moore  (in  reply)  :  In  reference  to  the  cutting  shears,  they  do 
not  require  resistance  behind  them,  for  they  are  designed  to  draw  up  the  tooth- 
plate  as  they  cut.  But  the  great  point  in  using  them  is  to  twist  slightly  to  the 
left  whilst  cutting.  Again,  if  possible  a  tooth-plate  should  not  be  cut  through 
the  centre,  which  is  the  thickest  part,  but  at  the  periphery.  The  first  attempt 
to  cut  througli  an  impacted  tooth-plate  with  these  shears  was  made  by  Dr. 
Peters'  in  1912.  The  first  cut  disimpacted  the  tooth-plate  and  held  it  so 
firmly  that  he  was  able  to  withdraw  the  denture  without  further  cutting.  The 
denture  showed  that  if  the  cut  had  been  completed,  the  widest  diameter  of  the 
plate  would  have  been  reduced  by  4  in.,  and  it  would  have  been  easy  to  turn  it 
into  its  narrowest  diameter,  but  owing  to  the  secure  grasp  of  tlie  shears  this 
was  not  found  necessary  for  its  safe  removal. 


'  Deutsch.  vied,  Woclieiischr.,  December  20,  1900. 

-  By  personal  communication  to  author,  Irwin  IVIoore  :  "The  Removal  of  Foreign  Bodies 
from  the  CEsophagus  and  Bronchi,"  Lancet,  1916,  i,  p.  996, 
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Demonstration  of  some  New  Instruments  recently  designed 
for  the  Removal  of  Foreign  Bodies  from  the  Lungs  by 
Peroral   Endoscopy, 

By  Irwin  Mooee,  M.B. 

(1)  Universal  Non-slipping  Forceps. — These  are  applicable  to  all 
types  of  foreign  bodies.  They  are  a  facsimile  of  the  exhibitor's 
cesophageal  forceps  but  adapted  for  lung  work  by  reducing  the 
diameter  of  the  shaft  and  blades. 

(2)  Bronchial  Dilating  Forceps. — These  were  specially  devised  for 
difficult  cases  of  a  foreign  body  tightly  impacted  in  a  bronchus.  With 
them  a  bronchus  may  be  dilated  whilst  the  blades  of  the  forceps  are 
passed  downwards  and  around  the  foreign  body  so  as  to  grasp  it 
securely.  They  are  invaluable  for  round  objects,  e.g.,  glass  beads  and 
fruit  stones,  also  for  those  which  are  cube  shaped  and  for  this  reason 
difficult  to  seize.  On  account  of  their  shape  the  blades  cannot  be 
approximated  much  nearer  than  the  diameter  of  the  foreign  body, 
hence  breaking  it  up  into  fragments  is  avoided.  They  are  therefore 
specially  useful  for  friable  bodies — e.g.,  swollen  beans  or  oval  seeds, 
or  partially  disintegrated  bodies. 

(3)  Rijig  Forceps. — These  are  suitable  for  teeth  inhaled  with  their 
fang  directed  downwards  and  then  impacted,  e.g.,  incisors  or  canines. 
These  are  adapted  from  Cuthbert  Morton's  modification  of  one  of 
Killian's  forceps. 

(4)  Single  Curette  Forceps. — These  may  be  passed  down  between  an 
impacted  foreign  body  and  the  bronchial  wall,  so  disimpacting  and 
retrieving  it  from  behind  forwards.  These  are  adapted  from  Quer's 
aural  curette. 

(5)  Ctirettes  of  Aural  Type  for  the  same  purpose. 

(6)  Hooks. — These  are  of  three  patterns,  and  are  designed  to  take 
the  place  of  those  dangerous  examples  supplied  with  the  present 
endoscopic  outfit,  which  may  get  caught  in  the  bronchi. 
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Sarcoma   of   Maxillary   Antrum  ;    Lateral    Rhinotomy  ; 
Recurrence    in    Glands  ;     Radium    Treatment, 

By  Irwin  Moore,   M.B. 

Further  notes  of  a  female  patient,  aged  50,  upon  whom  lateral 
rhinotomy  was  performed  for  sarcoma  of  the  right  antrum.  Previously 
shown  at  a  meeting  of  the  Section  on  November  8,  1916,'  when  the 
full  history  was  reported. 

Sunwnary  of  Treatment. — Lateral  rhinotomy,  September,  1916. 
Recurrence  in  the  right  pre-auricular  gland  first  observed  in  March, 
1917.  Radium  treatment,  March  and  April,  1918.  Recurrence  in 
right  orbit,  July,  1918.  Radium  treatment  again  in  July,  1918. 
Growths  dispersed. 

I  am  indebted  to  Dr.  Lynham,  Radium  Institute,  for  the  following 
later  notes  of  the  case : — 

"  Lateral  rhinotomy  was  performed  on  September  ly,  1916,  by  Dr. 
Irwin  Moore,  for  removal  of  a  round-celled  sarcoma  from  the  right 
antrum.  The  growth  had  arisen  apparently  from  the  ethmoid,  and  had 
almost  filled  the  antrum,  penetrating  its  bony  wall,  and  extending  into 
the  soft  parts  of  the  cheek,  but  not  invading  the  skin.  The  floor  of  the 
orbit  was  intact,  and  proptosis  was  attributed  to  upward  pressure  of  the 
floor,  and  not  to  any  invasion  of  the  orbit.  The  growth  was  thoroughly 
removed,  together  with  the  ethmoid  cells  and  a  portion  of  the  muscular 
tissue  of  the  cheek.  The  section  showed  round  cells  with  a  fibrous 
stroma. 

"In  July,  1917,  the  patient  noticed  some  swelling  in  the  parotid 
region,  and  this  has  slowly  increased,  without  any  pain. 

"  At  date  (March  19, 1918)  the  patient  looks  healthy.  The  operation 
cicatrix  is  scarcely  noticeable.  There  is  no  sign  of  active  disease  in  the 
nose,  cheek,  or  zygomatic  or  temporal  fossae.  There  is  some  degree  of 
proptosis  of  the  right  eye.  In  front  of  the  right  ear  is  a  smooth  oval 
tumour,  43  cm.  by  5  cm.,  firm,  fixed,  not  adherent  to  skin  ;  not  tender 
or  causing  pain.  A  shot-sized  gland  is  felt  at  the  right  extremity  of 
the  hyoid.  Treatment  by  radium  carried  out  on  four  successive  days, 
March    20    to    'I'd    inclusive ;    applicators   containing    160    mgr.,    and 

'  Froc.  Roil.  Soc.  Med.,  1917,  x,  p.  29. 
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Fig.  1. 

Sarcoma  of  the  right  maxillary  antrum  recurring  in  the  pre-auricular  gland  and 
orbit.     Before  radium  treatment. 


Fig.  2. 

The  same— showing  disappearance  of  the  pre-auricular  tumour  after  radium 

treatment. 
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screened  with  1"5  mm.  of  lead,  being  applied  for  sixteen  and  a  half 
hours,  distributed  over  four  consecutive  days. 

"April  10,  1918  :  The  tumour  has  subsided,  leaving  the  pre-auricular 
gland  larger  than  a  pea  with  a  trace  of  diffuse  infiltration  round  it. 
Treatment  carried  out  on  four  successive  days,  April  10  to  13  inclusive, 
on  the  same  lines  as  previously;  applicators  containing  100  mgr.,  and 
screened  in  similar  fashion,  being  applied  for  twelve  hours,  distributed 
over  four  consecutive  days. 

"July  16,  1918:  The  gland  is  now  shot-size,  but  still  palpable. 
Patient  recently  has  had  further  diplopia.  There  is  some  induration 
above  the  right  inner  canthus  firmly  adherent  to  the  side  of  the  nose, 
and  extending  up  to  the  margin  of  the  orbit  above  the  canthus.  There 
is  a  second  hard,  movable,  almond-sized  mass  felt  above  the  right  eye, 
between  globe  and  orbit,  pressing  slightly  on  the  globe.  The  eye  seems 
a  trifle  more  prominent,  but  the  photograph  taken  in  March  does  not 
confirm  this.  Treatment  carried  out  on  five  successive  days,  July  22  to 
•20  inclusive  ;  applicators  contaming  75  mgr.  being  applied  for  twenty- 
five  hours  on  the  same  lines  as  on  the  previous  occasion,  and  distributed 
over  five  consecutive  days." 

Patient  reports,  August,  1918  :  "  The  lump  over  the  top  of  eye  has 
entirely  gone,  and  the  one  at  the  side  is  only  very  slight  now.  The 
double  sight  has  quite  gone,  and  the  sight  is  much  clearer." 

The  patient  is  shown  to  demonstrate  the  great  advantages  of  radium 
treatment  in  cases  of  recurring  sarcoma. 

Photographs  showing  the  distension  of  the  antrum  and  distortion  of 
the  face  previous  to  the  operation  were  published  in  the  Proceedings, 
1917,  X,  p.  29.  Photographs  showing  the  recurrence  in  the  pre- 
auricular gland  and  disappearance  after  radium  treatment  are  now 
exhibited  (figs.  1  and  2). 

DISCUSSION. 

Mr.  HEKliERT  TiLLEY  :  1  wish  members  would  try  opening  the  antrum 
underneath  the  cheek  in  these  cases.  The  incision  should  reach  from  the 
malar  process  to  the  median  line :  turn  up  the  soft  parts,  open  the  canine 
fossa,  separate  the  soft  tissues  from  the  vestibular  aspect  of  the  ascending 
process  of  the  superior  maxilla,  and  remove  that  structure  with  strong  bone 
forceps.  That  gives  at  once  a  large  opening  into  the  antrum  :  you  can  see  the 
ethmoid  region,  and  even  the  splienoidal  sinus.  Only  those  who  have  tried 
this  method  can  have  any  idea  of  the  extraordinarily  good  field  of  operation 
which  it  affords.  At  the  close  of  the  operation  the  soft  parts  fall  into  position, 
two  or  three  stitches  are  inserted,  and  rapid  healing  occurs.     If  my  colleagues 
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will  try  the  method  I  do  not  think  they  will  revert  to  the  external  operation 
of  lateral  rhinotomy. 

Mr.  W.  Stuaet-L()W  :  Two  years  ago  I  showed  some  cases  here  in  respect 
of  which  I  contended  that  the  antral  route  was  much  the  l)est.  With  the 
patient  well  above  you  and  using  a  good  light  you  can  see  the  whole  area 
of  operation.  Take  the  whole  of  the  inner  wall  of  the  antrum  away,  and,  if 
necessary,  remove  the  ascending  process  of  the  superior  maxilla.  You  can 
remove  everything  to  the  base  of  the  skull  if  required  by  that  method.  There 
has  been  no  recurrence  in  my  cases  so  treated.  It  is  a  complete  operation, 
and  leaves  no  outside  mark  or  scaa.".  I  have  operated  by  this  method  in  cases 
of  epithelioma  and  sarcoma  of  the  maxillary  antrum  and  in  similar  conditions 
of  the  nose  where  the  antrum  has  become  affected. 

Mr.  W.  M.  MOLLISON  :  Surely  Mr.  Tilley  does  not  intend  to  recommend  the 
antral  route  for  carcinoma  ?  It  is  in  many  cases  not  merely  a  matter  of  taking 
away  the  growth  and  l^one,  subcutaneous  tissues  must  often  be  removed  as 
well.  In  the  cases  of  carcinoma  upon  which  I  have  operated,  it  would  have 
been  impossible  by  this  meajis  (the  antral  route)  to  have  removed  growth 
far  enough  back.  Of  the  three  sarcomata  upon  which  I  have  operated  one 
might  have  been  done  in  that  way,  but  the  others  might  have  been  torn.  By 
the  external  operation  the  growth  could  be  shelled  out  without  damaging 
it  at   all. 

Mr.  TiLLEY  (in  reply)  :  A  growth  which  has  penetrated  the  bony  walls  and 
infiltrated  the  soft  tissues  would  not  be  suitable  for  the  method  I  advocate, 
I  recommend  it  for  a  localized  growth  in  the  antrum,  where  the  bony  walls  are 
intact  and  where  the  symptoms  point  to  malignancy.  It  is  especially  suitable 
for  growths  involving  the  inner  antral  wall  or  the  neighbouring  ethmoidal 
region. 

Dr.  Irwin  Mooee  :  Can  anything  more  be  done  tor  this  patient,  because 
since  I  saw  her  in  August  she  has  been  complaining  of  terrible  headaches,  and 
says  her  sight  is  deteriorating.  Dr.  George  W.  Thompson,  who  kindly 
examined  her  for  me,  reports  that  there  is  pressure  on  the  right  optic  nerve, 
and  I  think  there  is  no  doubt  that  this  is  due  to  some  recurrence  in  the 
ethmoid  region  on  the  right   side. 


Carcinoma    of    the    Maxillary  Antrum  ;     Lateral    Rhinotomy  ; 

Recurrence. 

By   Iravin   Mooee,   M.B. 

Specimen  (right  side  of  face)  of  a  female,  aged  62,  upon  whom 
lateral  rhinotomy  was  performed  for  epithelioma  of  the  right  maxillary 
antrum  in  November,  1916.      Patient  was  shown  at  the  meeting  of  this 
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Section  on  February  2,  1917/  three  months  after  operation,  to  sliow 
the  satisfactory  results  obtained  ;  the  face  wound  had  healed  in  five 
days,  and  everything  appeared  to  be  going  on  well. 

Recurrence  was  observed  three  months  later,  rapidly  extending 
from  the  zygomatic  fossa  to  the  orbit,  necessitating  removal  of 
the   eye. 

Patient  died  in  November,  1917,  one  year  after  the  first  operation. 

Post-mortem. — The  growth  was  found  to  have  spread,  involving 
the  remaining  portions  of  the  antral  and  orbital  walls,  and  extending 
backwards  into  the  sphenoidal  sinus.  The  side  of  the  cheek  had 
sloughed  away  and  left  a  large  cavity. 

These  two  cases  operated  upon  at  the  same  time,  and  kept  under 
observation  side  by  side,  are  interesting  as  illustrating  the  greater 
degree  of  malignancy  of  epithelioma  in  this  situation  as  compared  with 
small-celled  sarcoma. 

Photographs  of  the  patient  three  months  after  operation  are  also 
shown. 


Case  of  Incipient  Singer's   Nodules   in   a  Vocalist. 

By  J.  DuxDAS  Grant,  M.D. 

The  patient,  a  young  lady  student  of  singing,  complained  of 
huskiness,  of  about  a  year's  duration.  At  the  junction  of  the  anterior 
and  middle  third  of  each  vocal  cord  was  a  minute  projection ;  during 
phonation  the  vocal  slit  was  thus  divided  into  an  anterior  and  posterior 
segment  and  on  separation  of  the  cords  a  small  string  of  mucus 
stretched  from  one  nodule  to  the  other.  The  voice  could  not  be  carried 
above  the  middle  "  C,"  on  which  the  transition  usually  takes  place 
between  the  thick  and  the  thin  register.  She  has  been  instructed 
how  to  practise  the  "  pmawing  "  exercises  devised  by  Curtis.  It  is 
anticipated  that  as  the  nodules  are  at  the  very  earliest  possible  stage 
in  development  they  will  subside. 

DISCUSSION. 

Mr.  W.  M.  MoLLiS(JN  :  The  inability  to  sing  certain  notes  is  possibly 
connected  with  a  very  slight  chronic  affection  from  above,  such  as  post-nasal 
catarrh.     There  are  septic  tonsils  and  glands  on  both  sides  of  the  neck  and 

'  I'roc.  Roij.  Soc.  Med.,  1917,  ix  (Sect.  Laryng.),  p.  60. 
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it  might  be  worth  while  enucleating  the  tonsils  and  exploring  the  sinuses. 
I  saw  a  slight  irregularity  of  a  cord  on  one  side,  but  that  may  have  been  due 
to  mucus. 

Dr.  Grant  (in  reply)  :  It  was  my  intention  to  draw  attention  to  the 
•condition  of  the  upper  air  passages  and  tonsils,  because  much  septic  material 
can  be  squeezed  out  of  the  tonsils,  and  these  should  be  treated  in  addition  to 
the  rest  of  the  voice  and  the  exercises  devised  by  Holbrook  Curtis,  which  are 
very  well  known. 

[Later  2sote. — The  projections  are  already  less  prominent  and  the  string  of 
mucus  is  much  diminished.  She  can  sing  with  much  greater  ease  and  can 
ah'eady  produce  a  number  of  notes  above  the  middle  "  C  '"  without  difficulty. 
— D.  G.] 

Method    of    inducing    Cough    and    Expectoration    by 
the    Inhalation    of    Oleum    Sinapis. 

By  J.  DuNDAS  Grant,  M.D. 

This  is  a  useful  method  of  getting  a  little  expectoration  at  the  time 
•of  examining  the  patient.  I  have  used  it  in  the  out-patient  department 
of  the  Hospital  for  Consumption,  Brompton,  and  in  private  practice. 
It  is  valuable  in  the  case  of  malingerers  suspected  of  bringing  tuber- 
-culous  sputum  from  other  persons.  A  few  drops  of  aromatic  oil  of 
mustard  are  placed  in  an  empty  six-ounce  bottle  where  they  volatilize. 
The  patient  sniffs  this  from  the  neck  of  the  bottle  :  he  soon  begins  to 
-cough,  and  will  in  many  instances  bring  up  expectoration  which,  other- 
v\ase,  it  would  be  difficult  to  procure  at  the  time. 


Sarcoma    (?)    of    the    Left    Tonsil. 

By  Andrew  Wylie,  M.D. 

Patient,  female,  aged  56,  complains  of  a  swelling  in  the  left  tonsil, 
.^rowing  slowly  for  seven  years.  There  is  no  pain,  no  real  difficulty  in 
swallowing  or  breathing.  It  is  fairly  movable,  elastic  to  the  finger. 
The  soft  palate  is  slightly  adherent  to  it.  This  swelling  was  punctured 
several  times,  and  found  to  be  of  a  solid  nature.  No  improvement 
with  potassium  iodide.  Slight,  but  not  definite  enlargement  of 
cervical  glands.  Exhibitor  considers  that  the  grov^th  can  be 
removed  fairly  easily,  and  the  exact  diagnosis  made  by  a  pathologist. 
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DISCUSSION. 

Dr.  H.  J.  Banks-Davis  :  I  think  there  is  pus  in  the  palate  as  well.  These 
cases  often  get  it,  and  when  an  incision  is  made  to  release  it  from  the  palate 
the  growth  fungates  through  the  incision,  making  suhsequent  operation  more 
difficult. 

Dr.  W.  Hill  :  If  it  is  sarcoma,  it  is  a  very  good  case  for  the  application  of 
radium.     If  it  is  a  fibrous  tumour  it  should  be  shelled  out. 

Dr.  Grant:  This  may  be  a  "mixed"  tumour  between  the  layers  of  the 
palate,  such  as  can  sometimes  be  shelled  out.  If  it  were  sarcoma,  probably 
the  patient  would  have  enlarged  glands.  If,  however,  it  turns  out  to  be 
sarcoma,  the  opening  made  for  the  scooping  out  would  do  for  the  introduction 
of  radium  tubes. 

Mr.  O'Malley  :  As  stated  by  Dr.  Grant,  this  probably  originated  in  the 
layers  of  the  palate  as  an  adenoma.  I  have  shown  two  cases  of  that  type,  but 
the  condition  had  not  progressed  to  the  extent  here  seen.  Owing  to  the 
length  of  time  it  has  been  growing,  it  has  depressed  the  tonsil.  When  you  get 
the  patient  to  open  her  mouth,  the  mass  beneath  the  jaw  disappears,  but  when 
the  mouth  is  closed,  the  mass  can  be  felt.  There  does  not  appear  to  be 
involvement  of  glands  outside. 

Mr.  HOWARTH  :  I  had  a  similar-looking  case  two  years  ago  which  turned 
out  to  be  an  endothelioma.  It  was  more  extensive  than  at  first  appeared 
and  it  extended  along  the  internal  pterygoid  plate  to  the  base  of  the  tongue. 
As  a  block  dissection  of  tlie  glands  was  being  done  I  was  able  to  deal  with 
it  bi-manually. 

Dr.  JOBSON  HORNE  :  The  growth  is  probably  more  extensive  than  it 
appears  to  be  when  viewed  from  the  mouth.  I  do  not  think  it  would  be  such 
a  simple  matter  to  remove  it  as  stated  in  the  notes  of  the  case. 

Dr.  Wylie  (in  reply)  :  I  brought  the  case  to  show  the  Section  before 
I  tried  to  enucleate  the  growtli,  which  is  solid,  not  a  cyst,  as  I  punctured  it 
to  find  any  fluid  or  pus. 

Three   Dental   Plates   removed   from  CEsophagus. 

By  A.  Brown   Kelly,  M.D. 

These  plates  were  extracted  through  the  mouth.  In  two  other 
cases  the  plate  slipped  into  the  stomach  and  was  passed  per  rectum, 
and  in  another  it  was  removed  by  oesophagotomy.  In  each  of  the  six 
cases  the  patient  was  a  young  man,  the  plate  was  swallowed  during 
sleep  and  became  impacted  in  the  upper  part  of  the  gullet,  and 
recovery  was  uneventful. 
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Absorption  of    the  Pre-maxilla  in  Tertiary  Syphilis  of   Nose. 
By  Dan  McKenzie,  M.D. 

The  patient  is  a  male  who  came  to  hospital  six  months  ago  because 
of  the  "  shrinking  of  his  jaw."  The  history  was  that  two  or  three 
months  previously  the  gums  about  the  upper  incisors  began  to  shrink^ 
and  these  teeth  loosened  and  dropped  out.  After  they  had  been  shed 
the  shrinking  still  went  on  until  none  of  the  gum  was  left.  He  was 
unaware  of  any  disease  in  the  nose. 

Examination  bears  out  the  patient's  complaint.  Not  only  is  the 
alveolar  process  but  also  the  whole  of  the  anterior  arch  of  the  palatal 
processes  of  the  superior  maxilla  considerably  reduced  in  size, 
the  mucous  membrane  and  submucous  tissues  of  the  gums  being 
thrown  into  ridges  and  folds  through  the  shrinking  of  the  underlying 
bone.  There  is  no  ulceration  in  this  part  of  the  mouth,  but  high  up 
in  the  gingivo-labial  recess  in  the  left  canine  fossa  there  is  definite 
firm  infiltration  with  a  fissure  running  through  it.  The  incisors  of  the 
lower  jaw  project  beyond  the  shrunken  upper  jaw  by  about  an  inch,  and 
the  upper  lip  has  fallen  in,  giving  to  the  patient's  face  an  unsightly 
underhung  appearance. 

The  nose  is  the  seat  of  active  tertiary  syphilis.  In  the  region  of 
the  bony  septum  and  floor  of  the  nose  there  is  a  sequestrum  embedded 
in  densely  infiltrated  tissue  showing  a  nodular  surface.  When  he  first 
came  to  us  this  piece  of  dead  bone  was  still  quite  firm,  but  it  is  now 
beginning  to  loosen,  and  I  anticipate  being  able  ere  long  to  remove  it.. 
At  first  sight  the  bony  absorption,  coiipled  with  the  nodular  or  "  tuber- 
cular "  characters  of  the  infiltration  in  the  nose  brought  to  mind  the 
possibility  of  leprosy.  But  the  patient  has  lived  in  England  all  his 
life  ;  the  Wassermann  reaction  is  positive  ;  and  microscopic  examination 
of  the  nodular  infiltration  in  the  nose  shows  dense  fibrous  and  granulo- 
matous characters  with  the  vascular  changes  of  syphilis.  Presumably, 
therefore,  the  absorption  of  bone  in  the  pre-maxillary  region  is  due  to 
destruction  of  the  nasopalatine  nerve,  and  also  perhaps  of  the  dental 
branches  of  the  superior  maxillary  nerve,  from  involvement  in  the 
extensive  infiltration. 

The  patient  is  receiving  vigorous  anti-syphilitic  treatment  (novarseno- 
billon,  mercury  and  potassium  iodide). 
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Dr.  W.  Hill  :  I  have  had  two  cases  in  which  tlie  pre-iuaxilla  gave  trouble. 
In  one  it  came  away  as  a  sequestrum,  in  a  case  of  congenital  syphihs.  In  the 
other  case  I  did  a  Rouge's  operation  in  order  to  get  away  a  sequestrum  from 
the  antrum.  But  Rouge's  is  a  had  operation,  especially  in  a  syphilitic  patient, 
and  this  was  a  boy,  aged  16.  The  last  stage  of  that  case  was  worse  than  the 
first.  I  got  the  sequestrum  up,  but  halt  the  pre-maxilla  came  away  ;  there 
was  a  hole  from  the  lip  into  the  nasal  cavity,  and  there  was  more  depression 
in  the  nose  than  when  I  started  operating.     That  was  many  years  ago. 


Case   of  Mutism  of  Ten  Months'   Duration. 
By  J.  DuNDAS  Grant,  M.D. 

The  patient,  a  soldier,  aged  20,  was  blown  over  by  a  shell  on 
December  30,  1917,  when  in  France,  while  making  an  attack.  He 
was  unconscious  at  first,  but  does  not  remember  for  how  long.  When 
he  recovered  consciousness  he  was  voiceless  and  speechless.  He  went 
first  to  a  hospital  at  the  base,  then  to  one  in  London,  and  then  to 
another  military  hospital,  and  from  there  went  to  the  West  End 
Hospital  on  October  29  of  this  year.  I  saw  him  two  days  later,  and  on 
laryngoscopic  examination  found  the  vocal  cords  separated  to  the 
utmost  possible  extent.  By  means  of  the  application  of  faradism  to 
the  neck,  and  of  persuasion,  his  voice  was  restored,  though  his  speech 
remained  stammering. 

[Later  Note. — On  November  5  the  stammering  was  greatly  subdued 
by  the  prolonged  application  of  faradism  to  the  sub-mental  muscles, 
and  when  seen  on  the  7th  he  could  speak  quite  well. J 


Case    of    Functional   Aphonia    of   Three   Months"    Duration. 

By  J.  DuNDAs  Grant,  M.D. 

The  patient,  a  soldier,  aged  29,  stated  that  he  was  "  gassed  "  in 
July,  1918.  He  went  straight  to  the  Casualty  Clearing  Station  and 
when  there  his  voice  got  weak,  and  after  two  days  it  quite  disappeared 
till  I  saw  him  yesterday  (October  31),  when  the  voice  was  completely 
restored  by  laryngoscopy  and  a  very  mild  application  of  faradism  to 
the  neck. 
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Case   of   Functional  Aphonia   of   Ten  Months'  Duration, 

with    Laryngitis. 

By  J.  DuNDAS   Grant,  M.D. 

The  patient,  a  soldier,  lost  his  voice  suddenly  on  January  26,  1918, 
when  in  Italy.  A  bomb  fell  outside  his  billet  in  the  night.  He  was 
restless  and  lost  his  power  of  speech.  On  February  1  his  temperature 
rose  to  104"6°  F.,  and  went  up  and  down  for  a  fortnight  owing  to  an 
attack  of  broncho-pneumonia.  He  was  in  the  Casualty  Clearing  Station 
for  three  weeks,  and  during  that  time  was  so  weak  that  he  had  to  be 
fed  with  a  spoon.  He  was  then  sent  to  a  general  hospital,  and  had 
inhalations  for  two  months  ;  he  was  next  sent  to  another  hospital  in 
France,  where  he  remained  for  six  weeks ;  he  was  sent  back  here  in 
May,  and  has  been  in  a  London  military  hospital  ever  since,  with 
the  exception  of  a  fortnight  in  a  V.A.D.  hospital  at  Willesden.  I  saw 
him  for  the  first  time  at  the  West  End  Hospital  for  Nervous  Diseases 
on  October  81. 

The  vocal  cords  are  pink,  shiny  and  swollen,  and  do  not  approximate 
in  their  interarytsenoid  portions,  though  they  do  in  the  middle  third, 
where  they  are  somewhat  "  bellied."  His  muscles  are  weak  and 
flabby,  and  in  view  of  the  possibility  of  his  being  a  subject  of  tuber- 
culosis I  have  postponed  any  energetic  treatment  for  the  functional 
aphonia  till  his  sputum  has  been  examined  for  bacilli. 

[Later  Note. — I  have  to  report  that  I  saw  him  again  on  November  5, 
when  the  vocal  cords  had  lost  their  tumidity ;  his  voice  had  returned 
shortly  before  my  expected  visjt ;  this  was  probably  due  to  the 
persuasive  effect  of  the  electrical  and  other  suggestive  treatment  on 
his  companions.     There  were  no  tubercle  bacilli  found  in  the  sputum.] 

DISCUSSION. 

Dr.  Andrew  Wylie  :  If  Dr.  Grant  were  to  remove  the  tonsils  and 
adenoids  in  two  at  least  of  the  patients,  even  if  the  operation  did  not  cure  the 
aphonia,  the  moral  effect  would  do  so. 

Mr.  O'Malley  :  If  these  tonsils  are  I'emoved  the  patients  will  probably 
talk  very  well  on  recovering  from  the  anaesthetic. 
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The  President  :  In  one  of  the  cases  the  vocal  cords  are  still  very  red  from 
congestion. 

Mr.  W.  M.  MOLLISON  :  All  functional  cases  recover  by  suggestion.  Three 
days  ago  I  saw  one  of  these  cases  of  functional  aphonia  :  he  had  been  dysphonic 
since  February,  and  after  ten  minutes  of  suggestion  he  talked  very  well.  His 
cords  were  red,  but  when  I  saw  him  again  two  days  later  the  redness  had 
already  decreased.  The  redness  of  the  cords  in  these  functional  cases  is  due  to 
the  patients  having  used  their  voice  wrongly. 

Dr.  S-MURTHWAITE  :  To  treat  all  these  cases  of  aphonia  as  if  they  were 
functional  is  to  invite  serious  mistakes,  as  many  of  them  turn  out  to  be 
tubercular.  Out  of  400  cases  in  the  last  three  years,  I  have  selected  fifteen 
which  were  tubercular.  To  treat  even  suspected  functional  cases  without 
looking  into  the  larynx  is  madness.  I  agree  that  functional  cases  can  be  cured 
by  psychic  treatment.  I  always  look  into  my  patients'  larynges  and  satisfy 
myself  that  I  have  to  deal  with  a  functional  case  before  I  start  my  intensive 
suggestive  process  :  in  purely  functional  cases  there  is  no  reason  why  the 
patient  should  not  speak  before  he  goes  out  of  the  room. 

Mr.  O'Malley  :  All  my  treatment  in  these  cases  consists  of  a  method  of 
suggestion  I  have  already  described.  With  regard  to  not  examining  an  aphonic 
case  before  treating  it  by  suggestion,  I  will  give  an  instance  of  a  striking  pitfall 
in  a  case  which  was  sent  to  me  with  the  note  that  already  the  patient  had  had 
three  injections  of  salvarsan.  and  asking  whether  there  was  a  serious  lesion  in 
the  throat  to  prevent  him  speaking.  After  two  or  three  friction  movements 
of  the  laryngeal  mirror  he  spoke  well.     It  was  a  case  of  simple  aphonia. 

Dr.  Perry  Goldsmith  :  A  man  may  have  aphonia  as  a  symptom  of 
some  other  disease.  If  you  believe  a  case  to  be  functional,  you  must  make 
the  patient  realize  that  you  have  faith  in  the  process,  and  that  he  must 
have  faith  in  it  too.  And  to  carry  out  the  method  you  must  have  him  by 
himself :  you  will  not  get  a  good  result  if  you  try  it  in  a  spectacular  way, 
for  all  the  ward  to  see. 

Dr.  Grant  (in  reply)  :  I  have  not  had  a  case  of  functional  aphonia  under 
my  care  whicli  has  not  been  cured.  The  cases  I  have  brought  to-day  present 
different  points  of  interest.  One,  a  healthy-looking  man,  had  been  aphonic 
for  some  months,  and  yesterday,  after  a  few  minutes,  I  had  him  talking  per- 
fectly well.  A  more  unusual  case  is  the  one  of  complete  mutism,  in  which  the 
cords  w^ere  widely  abducted.  He  is  now  at  the  stage  of  stuttering,  a  stage 
often  resulting  immediately  after  restoration  of  the  voice.  The  third  case  is 
the  most  interesting  of  all,  because  the  vocal  cords  are  thickened  and  red 
and  bellied,  and  the  condition  has  lasted  some  fourteen  months.  The  man's 
musculature  is    particularly  soft,   probably  there    is  some  wasting.     He  had 


32  Grant  :    Case  of  Functional  Aphonia 

■sufl'ered  from  broncho-pneumonia,  therefore  I  made  him  expectorate  a  httle. 
Until  I  have  excluded  tuberculosis,  I  shall  refrain  from  attempting  to  hustle 
him  into  restoration  of  voice  [vide  later  notes  appended  to  description  of 
£ases,  pp.  29,  30). 


Section    of   Xar^ncjoloo^. 

President — Dr.  James  Donelan. 


DISCUSSION  ON  DILATATION    OF  THE    CESOPHAGUS 
WITHOUT  ANATOxMICAL    STENOSIS/ 

Dr.  William  Hill. 

Diffuse  dilatation  of  the  oesophagus  without  anatomic  organic 
narrowing  in  the  region  of  the  cardia  is  usually  in  its  early  stages,  at 
all  events,  of  the  spindle-shaped  type,  though  later  lateral  lobulations 
may  develop,  especially  near  the  phrenic  level  where  there  is  some- 
times an  abrupt  obtuse  termination  of  the  dilatation.  The  ectasia  is 
in  most  cases  limited  to  the  thoracic  gullet,  though  in  very  advanced 
ones  the  cervical  oesophagus,  the  pharyngo-oesophageal  orifice,  and  even 
the  lower  pharynx  are  much  enlarged.  In  a  few  observed  cases  some 
elongation  of  the  gullet  has  been  demonstrated  in  addition  to  great 
increase  in  calibre,  the  viscus  then  taking  a  sigmoid  course  in  the  chest. 
There  is  stasis  of  ingesta  due  to  its  passage  being  distinctly  impeded  at 
the  level  of  the  diaphragm,  but  when  the  dilated  gullet  in  these  cases 
is  removed  and  examined  post  mortem  the  lumen  of  the  phreno-cardiac 
segment  is  found  to  be  not  subnormal,  and  in  certain  and  rare  cases, 
to  be  alluded  to  later,  it  may  even  here  be  actually  enlarged.  We  have 
to  do  generally,  therefore,  with  a  normal  potential  lumen  of  the  gullet 
at  the  phrenic  level,  and  immediately  below  it,  in  combination  with  a 
functional  stenosis  and  arrest  of  food  at  the  phrenic  level,  and  ectasia 
above. 

In  some  instances  the  cause  of  this  stenosis  is  obvious — e.g.,  in  cases 
of  either  hernia  or  of  eventration  of  the  diaphragm  in  which  the  stomach 

'  At  a  meeting  of  the  Section,  held  December  6,  1918. 
M — 4 
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assumes  a  thoracic  position  considerably  higher  up  than  normal  under 
the  left  ribs,  thus  producing  angulation  or  kinking  of  the  subphrenic 
oesophagus. 

Dilatation  of  the  whole  of  the  gullet,  including  the  phreno-cardiac 
portion,  has  exceptionally  been  observed  in  cases  of  hour-glass  constric- 
tion of  the  stomach  and  in  marked  pyloric  stenosis  of  long  standing. 
This  latter  group,  like  the  previous  group — viz.,  that  due  to  upward 
displacement  of  the  stomach — can  be  differentiated  by  the  aid  of  the 
X-rays  from  the  ordinary  type  of  dilated  thoracic  oesophagus  in  which 
there  is  neither  external  pressure  nor  angulation  nor  intrinsic  anatomic 
narrowing  of  the  lumen  below,  and  in  which  the  inabilit}*  of  the  food  to 
pass  freely  through  a  potentially  normal  lumen  appears  to  justify  the 
term  "functional  stenosis."  The  later  condition  presents  a  constant 
X-ray  picture  as  the  bismuth  meal  in  well-marked  cases  of  oesophagec- 
tasia  is  seen  arrested  at  the  phrenic  level,  not  passing  immediately  into 
the  stomach.  The  same  picture  is,  however,  observed  in  fibrous  stric- 
ture and  other  forms  of  true  anatomic  stenosis  of  the  phreno-cardiac 
gullet  and  the  differential  diagnosis  can  only  be  certainly  made  in  all 
cases  by  endo-oesophageal  inspection  of  the  phreno-cardiac  region  by 
means  of  large-sized  endoscopic  tubes.  I  employ  an  oesophagoscope 
18  mm.  in  diameter  for  choice,  and  if  such  tubes  can  be  passed  into  the 
stomach  there  is  no  anatomic  stricture.  Blind  bougieing  has  been  much 
relied  on  in  the  past  in  order  to  ascertain  the  non- anatomic  character 
of  the  stenosis  ;  and  when  a  large  bougie  passes  readily  into  the  stomach 
it  is  strong  presumptive  evidence  in  favour.  But  a  sense  of  stricture  is 
sometimes  obtained  due  to  spasmodic  gripping  of  the  bougie  behind  the 
cricoid  and  so  leads  to  error.  When  a  soft  rubber  hollow  bougie  of 
large  calibre  filled  w4th  mercury  is  seen  with  the  aid  of  the  X-ray  screen 
to  pass  without  impediment  into  the  stomach  this  test  can  be  relied  on 
as  pointing  to  the  absence  of  an  organic  stricture  ;  but  if  the  gullet 
presents  a  truncated  and  lobulated  dilatation  at  the  phrenic  level  the 
nose  of  the  bougie  may  fail  to  hit  off  the  entrance  to  the  phreno-cardiac 
gullet ;  the  test  then  fails  to  differentiate  between  a  functional  and  an 
anatomic  organic  stricture  in  this  region,  so  that  the  superiority  of  the 
oesophagoscopic  method  as  a  certain  method  of  diagnosis  and  applicable 
to  all  cases  is  evident. 

Most  physicians,  surgeons,  and  radiologists,  even  at  the  present  day, 
speak  of  the  site  of  the  stenosis  being  at  the  cardia  ;  we,  however,  of 
course  know  that  the  X-ray  findings  show  that  the  arrest  of  the  bismuth 
is  at  the  level  of  the  diaphragm.     Chevalier  Jackson  was,  I  think,  the 
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first  to  call  attention  to  the  correct  level,  and  he  discarded  Mikulicz's 
term  "cardiospasm  "  as  applied  to  these  cases  and  substituted  that  of 
"  phrenospasm  "  in  the  first  edition  of  his  book.  Cardiospasm  is  a  term 
that  was,  and  still  is,  employed  in  reference  to  two  types  of  obstruction 
near  the  lower  end  of  the  gullet — viz.  :  (1)  to  cases  of  hypertrophic 
anatomic — i.e.,  organic — stenosis  with  ectasia  of  the  thoracic  gullet 
above,  which  are  supposed  to  have  originated  in  pure  hypertonic  spasm 
of  the  cardiac  circular  fibres  and  with  subsequent  hypertrophic  muscular 
narrowing  of  the  lumen ;  and  (2)  to  cases  of  spasm  of  these  fibres 
without  subsequent  hypertrophic  anatomic  stenosis.  Whether  the  first 
sequence  actually  occurs  is  now  being  questioned  in  some  quarters,  but 
many  hold  not  only  that  it  does  occur,  but  that  long-standing  cardio- 
spasm is  always  followed  by  hypertrophy  locally  and  ectasia  above,  and 
that  the  absence  of  hypertrophy  in  functional  non-anatomic  stenosis 
necessarily  excludes  true  cardiospasm.  Some — e.g.,  Brown  Kelly — 
however,  who  up  to  recently  employed  the  term  "  cardiospasm,"  were 
careful  to  explain  that  they  only  meant  a  state  of  non-relaxation  of  the 
circular  fibres  of  the  cardia  which  should  normally  occur  as  a  part  of 
the  neuro-muscular  co-ordinate  act  of  swallowing.  Hurst,  believing 
that  a  true  spasm  leads  to  hypertrophic  stenosis,  therefore  substituted 
the  term  cardiac  "achalasia"  for  that  of  "cardiospasm"  where  only 
functional  stenosis  was  inferred  from  the  free  passage  of  a  large  mercury- 
filled  tube.  This  terminology  is  more  acceptable  to  many  than  the  old 
one  of  cardiospasm,  and  it  may  perhaps  be  that  this  explanation  of  want 
of  relaxation  is  a  correct  one  of  what  occurs  in  some  few  cases,  though 
personally  I  have  not  satisfied  myself  that  the  stenosis  has  been  at  the 
cardiac  level  in  any  of  my  patients.  The  term  "  cardiospasm  "  I  have 
discarded  for  the  same  two  reasons,  and  in  addition  it  may  be  pointed 
out  that  the  special  mark  of  a  hypertonic  spasm  in  the  alimentary 
canal  is  painful  cramp  or  colic,  which  as  a  primary  phenomenon  is 
not  evident  in  my  experience,  though  frequent  enough  as  a  secondary 
symptom  when  food  is  impacted  or  arrested. 

Holding  that  there  is  no  convincing  evidence  that  either  cardio- 
spasm or  cardiac  achalasia  ever  exist  as  primary  phenomena  and  seeing 
that  the  level  of  stenosis  is  not  at  the  cardia  but  at  the  level  of  the 
hiatus  oesophageus  of  the  diaphragm  (where  the  gullet  is  embraced  by 
the  crura,  which  constitute  a  potential  extra-cesophageal  sphincter), 
I  regard  these  terms  as  likely  in  course  of  time  to  become  obsolete. 
In  reference  to  the  phrenospasm  hypothesis  of  Jackson,  it  may  be  said 
that   as   'a   secondary    symptom    we   are    all    familiar   with    it,   but  if 
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Jackson's  former  views  had  been  correct  then  we  should  have  had  to 
assume  in  the  majority  of  these  functional  cases  a  primary  spasm  of  the 
crural  fibres  without  the  usual  mark  of  diaphragmatic  spasm — viz., 
hiccough.  I  do  not  know  if  Jackson  has  advanced  matters  very  much 
in  his  new  edition  by  throwing  over  the  term  "  phrenospasm  "  and 
substituting  that  of  "  hiatal  oesophagismus,"  meaning  apparently 
thereby  both  an  accentuation  or  spasm  of  the  normal  tonic  contraction 
of  the  crura  surrounding  the  gullet  at  the  hiatus  oesophageus  of  the 
diaphragm  and  also  of  the  circular  fibres  of  the  gullet  itself  at  that  level. 
As  a  mercury-filled  tube  in  these  cases  passes  readily  through  the  gullet 
at  the  hiatal  level  there  can  certainly  be  no  powerful  hypertonic  spasm 
of  the  crural  fibres  or  of  the  circular  fibres  of  the  gullet  itself  and  no 
very  obvious  evidence  of  any  distinct  obstructive  tonic  contraction 
which  is  assumed  by  him  to  occur  here. 

All  these  hypotheses,  be  it  noted,  proceed  on  the  assumption  that 
general  ectasia  of  the  thoracic  gullet  is  secondary  to  primary  obstruction 
of  one  or  other  portions  of  the  phreno-cardiac  segment  of  the  oesophagus 
brought  about  by  muscular  action  or  overaction. 

I  tentatively  suggested  some  years  ago  that  there  might  possibly  be 
a  block  or  impediment  to  the  free  passage  of  food  due  to  an  opposite 
cause — viz.,  neuro-muscular  paresis  and  absence  of  co-ordinate  active 
opening  up  of  the  phreno-cardiac  gullet  during  the  act  of  swallowing. 
At  rest  the  gullet  is  collapsed,  not  open  at  the  hiatal  level,  being 
embraced  and  possibly  gripped  by  the  crura  ;  at  the  same  time  the  hole 
for  the  passage  of  the  gullet  through  the  diaphragm  (hiatus  oesophageus) 
is  a  narrow  lanceolate  slit ;  during  the  act  of  swallowing  the  hiatus 
enlarges  and  its  margin  assumes  a  circular  form  and  a  wider  cross 
section  brought  about  by  phrenic  and  possibly  sympathetic  nerve  action 
on  the  muscular  crura  ;  and  instead  of  a  collapsed  oesophageal  lumen  at 
the  hiatal  level  the  gullet  here  follows  the  expanded  hiatus  and  thus 
we  have  an  open  tube.  The  exact  sequence  of  events  and  the  factors 
involved  in  this  neuro-muscular  effort,  resulting  in  the  active  opening  up 
of  the  phreno-cardiac  gullet  during  the  act  of  swallowing,  has  not  been 
satisfactorily  elucidated,  but  paretic  abeyance  of  this  normal  act  of 
active  opening  up  of  the  lumen  by  muscular  action  would  necessarily  lead 
to  a  less  free  passage  of  food.  The  difficulty  in  the  way  of  securing 
acceptance  for  an  alleged  strictly  localized  paresis  in  this  circum-hiatal 
neuro-muscular  mechanism  is  further  increased  by  postulating  that  the 
derangement  producing  such  chronic  and  far-reaching  and  gross  results 
is  primarily  of  a  purely  functional  character,  seeing  that  it  occurs  equally 
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in  males  and  females  and  not  especially  in  neurotic  subjects.  On  the 
other  hand  there  is  no  evidence  of  a  primary  organic  paralysis  of 
the  phrenic  nerves  which  would  account  for  such  interference  with  the 
co-ordinate  act  of  swallowing  at  this  level  such  as  would  tend  to  stenosis 
and  secondary  dilatation  of  the  gullet  above.  If  a  localized  neuro- 
muscular "  block  "  really  occurs  at  this  level,  however  loth  I  am  to  fall 
back  on  the  functional  neurosis  explanation,  I  can  find  no  other  likely 
pathogenesis  at  hand.  I  regard  the  neurosis  as  extra-cesophageal  rather 
than  intrinsic — i.e.,  it  is  not  in  the  actual  oesophageal  musculature,  as 
has  been  generally  assumed  by  others,  but  probably  referable  to  the 
crural  fibres  surrounding  the  hiatus. 

Mr.  Shattock,  in  a  discussion  on  a  paper  by  Batty  Shaw  and  Woo,^ 
states  that  he  is  led  to  the  hypothesis  that  oesophagectasia  "  is  due  to 
an  inco-ordination  of  the  nervous  impulses  transmitted  by  the  vagus 
during  deglutition,  which  impulses  should  normally  cause  contraction  of 
the  tube  above  and  an  active  dilatation  of  the  cardia."  This  explanation 
nearly  corresponds  with  that  of  H.  D.  Kolleston  and  of  Hurst.  Whilst 
agreeing  that  the  essential  primary  cause  in  these  cases  is  of  the  nature 
af  neuro-muscular  inco-ordination  I  regard  the  enlargement  by  crural 
action  of  the  hiatus  in  the  diaphragm  [for  the  oesophagus]  as  of  much 
more  importance  than  mere  relaxation  of  the  cardia.  If  the  peccant 
mechanism  is  really  in  the  diaphragm  then  Mr.  Shattock  is  wrong  in 
asserting  that  dilatation  of  the  oesophagus  is  idiopathic  and  due  to 
sympathetic  and  vagal  vagaries  ;  it  would  largely  be  secondary  to  an 
extra-oesophageal  phrenic  factor  in  the  complex  co-ordinate  act  of 
deglutition. 

The  older  authorities,  even  up  to  and  including  Zenker  and  Morell 
Mackenzie,  felt  no  difficulty  in  regarding  dilatation  of  the  thoracic 
oesophagus  without  anatomic  stenosis  below  as  a  primary  idiopathic 
condition  and  due  to  a  sort  of  myasthenia  or  diminished  contractile 
power  of  the  musculature  ;  as  however  hypertrophy  rather  than 
muscular  atrophy  is  a  fairly  constant  feature  except  at  the  site  of 
greatest  dilatation,  where  there  may  be  partial  atrophic  thinning  of  the 
muscular  coats,  this  hypothesis  was  generally  abandoned  even  before 
the  introduction  of  X-rays  demonstrated  that  fairly  strong,  though 
ineffectual  because  not  water-tight,  peristaltic  contractions  occurred 
when  bismuth  paste  was  swallowed.  This  shows  that  the  circular 
fibres  remain  active,  so  primary  atony  is  apparently  ruled  out.     It  is 

'  Proc.  Roy.  Soc.  Med.,  1916-17,  x  (Sect.  Med.),  pp.  IG,  17. 
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interesting  to  note  that  Zenker  and  von  Ziemssen,  in  their  well-known 
contribution  on  "  Diseases  of  the  CEsophagus,"  not  only  regard  the 
ectasia  as  primary  in  cases  where  there  is  no  anatomic  stenosis 
immediately  below,  but  they  do  not  suggest  any  purely  functional 
stenosis  below  as  entering  into  the  pathogenesis  ;  spasm  they  describe 
as  a  separate  morbid  entity,  but  state  that  it  does  not  lead  to  subsequent 
ectasia.  They  state  that  in  addition  to  stagnation  ectasise  above  an 
anatomic  organic  stricture  there  are  also  "  rare  cases  with  considerable 
and  occasionally  enormous  ectasiae  in  which  there  is  no  underlying 
stenosis  whatever,"  thus  apparently  excluding  functional  stenosis  not 
only  of  a  spasmodic  but  also  of  a  paretic  nature.  The  circular  fibres 
are  supposed  to  be  innervated  by  the  sympathetic  and  it  is  curious  to 
note  that  so  far  back  as  1895  H.  D.  Rolleston  suggested  that  the 
paresis  primarily  affected  only  the  longitudinal  fibres  which  are  supplied 
by  the  vagus  and  that  this  vagal  paralysis  "would  allow  dilatation  of  the 
tube  to  occur  and  at  the  same  time  by  interfering  with  the  opening  of 
the  cardiac  sphincter  would  induce  hypertrophy  of  the  circular  muscular 
coat." '  How  paralysis  of  the  longitudinal  fibres  innervated  by  the  vagus 
exactly  interferes  with  the  opening  of  the  lower  end  of  the  gullet  and 
alternately  what  part,  if  any,  the  longitudinal  fibres  play  in  the  active 
opening  up  of  the  phreno-cardiac  oesophagus,  Eolleston  does  not  explain, 
but  I  have  long  thought  that  there  is  nothing  inherently  improbable 
in  the  suggestion  that  the  longitudinal  fibres  of  the  gullet  and  the 
longitudinal  and  oblique  fibres  of  the  stomach  possibly  play  some 
accessory  part  in  the  opening  up  during  deglutition  of  the,  at  other 
times,  closed  phreno-cardiac  gullet. 

Jackson  has  pointed  out  that  with  a  large  dilated  atonic  stomach 
filled  with  gas  there  is  sometimes  dysphagia,  which  is  at  once  relieved 
when  the  patient  has  got  rid  of  the  flatus  by  eructation  ;  and  I  have 
observed  that  in  cases  with  phreno-cardiac  stenosis,  whether  organic  or 
functional,  some  patients  testify  that  they  can  swallow  better  after 
they  have  succeeded  in  relieving  the  wind  in  the  stomach  by  belching. 
These  facts  have  led  to  the  suggestion  that  affections  of  the  stomach 
other  than  those  noted  earlier  in  my  remarks  may,  by  producing  angula- 
tion of  the  subphrenic  gullet,  be  the  primary  cause  in  some  cases  of 
oesophagectasia  without  intrinsic  anatomic  stenosis.  In  several  of  my 
own  cases  there  has  been  not  only  a  history  of  chronic  gastric  disorders 
but  in  some  marked  gastroptosis  has  been  seen  by  the  X-rays.     But 

'  Trans.  Path.  Soc.  Lond.,  1896,  xlvii,  p.  39. 
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Shattock  states  that  there  is  no  post-mortem  evidence  of  angulation  of 
the  subphrenic  gullet  in  these  cases,  and  I  may  add  that,  though  I  have 
looked  for  it,  I  have  never  seen  such  angulation  by  the  X-rays  ;  the 
bismuth  passes  either  in  a  straight  or  else  in  a  slightly  curved  stream, 
not  in  the  least  approaching  a  kink.  Whilst  hesitating,  then,  to  accept 
the  hypothesis  that  gastric  disorders  (especially  where  there  is  dilatation 
and  fermentation)  are  a  primary  cause  of  functional  stenosis  of  the  lower 
gullet  followed  by  ectasia  above,  I  admit  that  these  disorders  aggravate 
the  condition  when  established  and  that  treatment  of  the  stomach, 
especially  by  lavage,  relieves  to  some  extent  the  dysphagia  and  is  an 
important  part  of  the  treatment. 

Dr.  Brown  Kelly  will  deal  more  especially  with  the  question  of 
treatment ;  but  successful  methods  of  treatment  sometimes  give  clues 
which  help  to  clear  up  obscure  points  in  aetiology,  and  I  must  make 
some  remarks  from  that  point  of  view.  As  functional  stenosis  has  been 
held  to  be  due  to  paresis,  it  might  be  expected  that  the  therapeutic 
application  of  electricity  would  supply  some  corroborative  information. 
This  is  not  so.  The  faradic  current  only  acts  on  striped  muscle  which 
does  not  extend  much  beyond  the  upper  third  of  the  gullet.  The  use 
of  the  ordinary  constant  galvanic  current  is  contra-indicated  in  a  moist 
tube  like  the  gullet  on  account  of  the  danger  of  electrolytic  action. 
The  sinusoidal  current  is  safe,  but  in  the  only  case  in  which  I  tried  it 
it  failed.  It  is  generally  held  that  the  alleged  functional  stenosis  at  or 
near  to  the  lower  end  of  the  gullet  with  ectasia  above  is  best  and  more 
or  less  successfully  treated  by  the  same  methods  of  dilatation  of  the 
phreno-cardiac  portion  as  are  appropriate  to  unequivocal  organic 
strictures.  Personally  I  have  not  obtained  the  uniformly  gratifying 
results  recorded  by  others  by  bougieing  and  other  dilatation  methods, 
in  cases  where  the  diagnosis  of  absence  of  anatomic  stenosis  was 
unequivocal — i.e.,  where  a  mercury-filled  tube  easily  passed  into  the 
stomach,  clearly  demonstrating  that  the  lumen  of  the  phreno-cardiac 
gullet  was  not  merely  potentially  but  actually  normal.  This  test 
appears  to  me  not  only  to  demonstrate  a  normal  lumen  but  to  exclude 
intrinsic  spasm  and  probably  also  achalasia  of  the  circular  fibres  of  the 
gullet  both  at  the  hiato-phrenic  and  cardiac  levels,  and  also  spasm  and 
achalasia  of  the  crural  fibres  (at  the  hiatal  level  of  the  diaphragm) , 
The  effect  of  dilatation  by  large  bougies,  hydrostatic  and  pneumatic 
bags,  and  by  the  passage  of  endoscopic  tubes  of  large  calibre,  is  of  course 
very  beneficial  in  cases  wrongly  assumed  to  be  purely  functional,  but  in 
which  actual  intrinsic  anatomic  narrowing  is  present ;  but  the  milder 
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form  of  the  same  treatment — viz.,  bougieing — might  be  expected  to 
prove  useful  in  paretic  conditions  by  exercising  a  stimulating  effect ; 
but  it  is  hardly  to  be  expected  that  such  mechanical  stimulation, 
more  especially  by  bags  and  divulsors,  would  relieve  spasms  and  other 
contractile  derangements.  I  agree  that  the  "bougie  effect"  sometimes 
does  temporarily  improve  to  a  substantial  extent  some  cases  of  non- 
anatomic  stenosis,  but  the  improvement  in  my  experience  is  more  often 
only  slight  in  unequivocal  cases  of  functional  stenosis,  and  such 
improvement  as  is  obtained  I  regard  as  due  to  stimulation  and  relief 
of  the  inertia  of  the  crural  neuro-muscular  mechanism  in  the  region  of 
the  hiatus,  by  which  the  collapsed  hiatus  and  gullet  are  induced  to  open 
up  widely  at  this  site.  When  Sir  StClair  Thomson  was  advised  last 
year  in  this  Section  to  dilate  up  with  large  bougies  a  case  of 
CESophagectasia  with  a  widely  open  phreno-cardiac  gullet  as  seen  with 
the  oesophagoscope  in  position,  he  pathetically  inquired,  "  What  am 
I  to  bougie  "  ? 

Mr.  Shattock  suggestively  asks  if  "  there  may  not  be  a  fault  on  the 
side  of  the  mucosa  which  fails  to  supply  a  proper  afferent  stimulus  "  for 
the  requisite  active  opening  up  of  the  lower  portion  of  the  gullet.  He, 
however,  makes  no  suggestion  that  the  inertia  or  block  is  localized  at 
the  hiatal  level  and  concerned  with  the  impaired  action  of  the  crural 
fibres  of  the  diaphragm  as  I  hold,  but  he  accepts  the  usual  view  that 
there  is  wrong  action  of  the  circular  fibres  of  the  cardia  supposed  to  be 
innervated  by  the  sympathetic  nerves  of  the  plexus  guise.  The  improve- 
ment in  the  relief  of  dysphagia  in  my  cases  I  have  attributed  just  as 
much  to  accessory  methods  of  treatment  as  to  such  dilating  methods 
as  the  passage  of  bougies. 

Bags  and  divulsors  I  have  discarded  as  there  is  no  evidence  forth- 
coming that  either  actual  inflammatory  rigidity  or  adhesions  of  the 
margin  of  the  hiatus  exists  in  these  cases.  I  teach  the  patient  in  the 
early  stages  of  treatment  to  pass  all  food  directly  into  the  stomach  by 
means  of  a  soft  rubber  stomach  tube,  when  the  orifice  of  the  phreno- 
cardiac  gullet  is  easily  hit  off,  or  failing  that,  by  a  gum-elastic  tube.  He 
or  she  is  taught  to  wash  out  the  dilated  oesophagus,  and  also  the 
stomach  when  there  is  dyspepsia,  before  taking  a  feed  through  the 
tube,  and  if  the  obstruction  is  so  great  as  to  lead  to  a  considerable 
accumulation  of  saliva  in  the  gullet  this  is  removed  between  feeds  as 
well,  so  as  to  relieve  strain  and  help  the  relaxed  walls  to  gain  tone. 
This  lavage  further  helps  to  cure  the  sodden  state  of  the  mucosa  and  to 
prevent  the  formation  of  erosions  and  ulcers  which  tend  to  result  from 
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continued  stasis  of  stale  food.  After  three  weeks  short  drinks  are 
permitted  by  the  mouth,  but  any  fluid  remaining  after  ten  minutes  is 
removed  by  the  patient  with  the  rubber  oesophageal  tube.  The  improve- 
ment is  sometimes  so  marked  that  soft  food  and  even  ordinary  well 
masticated  meals  can  be  swallowed  either  directly  into  the  stomach  or 
else  they  pass  more  gradually  through  without  much  delay.  Care  must 
be  taken  to  eat  slowly  and  little  at  a  time,  and  the  presence  of  stasis 
must  be  frequently  tested  by  the  patient  by  suction  or  by  lavage  through 
the  oesophageal  tube.  I  have  never  known  a  real  cure,  but  the  improve- 
ment may  be  so  great  that  the  disability  is  undetected  by  others  present 
when  meals  are  taken  and  the  patient  swallows  fairly  normally  provided 
he  does  so  carefully,  deliberately  and  forcibly.  In  some  cases  the  relief 
is  only  moderate,  possibly  due  to  the  treatment  not  being  religiously 
adhered  to  ;    relapses  at  all  events  are  frequent. 

Some  cases  improve  scarcely  at  all  under  any  method  of  treatment,  and 
in  these  instances  Mr.  Shattock  has  suggested  that  it  might  be  Justifiable 
to  excise  the  subphrenic  gullet  and  make  an  end-to-end  junction  between 
the  dilated  thoracic  oesophagus  and  the  stomach.  I  think  the  fixing  of 
a  non-slipping  vulcanite  or  rubber  intubation  apparatus  in  the  phreno- 
cardiac  gullet  would  be  a  feasible  procedure  if  made  in  two  portions, 
the  low^er  one  inserted  and  joined  up  through  a  gastrotomy,  and  it 
would  be  less  dangerous  than  excision.  I  have  tried  Guisez's  apparatus 
but  it  slips  up  out  of  position  just  as  does  a  Symonds'  funnel  here. 

In  conclusion,  let  me  state  that  I  fully  realize  that  there  is  still  a 
possible  doubt  as  to  whether  oesophagectasia  without  anatomic  stenosis 
below  is  a, primary  or  a  secondary  condition,  and  it  cannot  be  claimed 
that  any  of  the  explanations  given,  including  my  own,  are  anything 
more  than  unproven  hypotheses  and  perhaps  all  very  wide  of  the  mark. 
I  think,  however,  that  the  phrenic  factor  in  the  deglutitory  act  to  which 
I  called  attention  in  1911  cannot  be  ignored,  as  appears  to  be  the  case 
at  present. 

Etiology. 

With  so  much  obscurity  as  to  the  essential  nature  of  these  ectasias, 
even  as  to  whether  there  is  an  underlying  functional  stenosis  or  not,  it 
necessarily  follows  that  nothing  much  is  really  known  as  regards  the 
predisposing  and  exciting  causes.  There  is  no  sex  predomination,  and 
only  a  small  proportion  of  the  patients  affected  can  be  classed  as 
neurotic.  The  condition  is  not  limited  to  any  period  of  life.  Some 
few  cases  observed  in  the  very  young  have  been  held  to  be  congenital. 
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Zenker  is  probably  wrong  in  his  statement  that  "  ectasise  seem  to  be 
developed  more  frequently  in  youth  than  at  any  other  time,"  even  if 
those  following  cicatricial  stenosis  are  included  in  the  statement.  There 
is  no  reliable  information  regarding  the  exciting  causes  of  the  condition. 
Claims  made  by  reporters  of  individual  cases  of  the  supposed  influence 
of  lifting  heavy  weights,  imbibing  large  draughts  of  hot  water,  and  the 
impaction  of  hot  dumplings  and  other  ingesta  are  not  convincing. 

Symptomatology. 

I  have  devoted  so  much  time  to  the  obscure  question  of  patho- 
genesis that  I  feel  deterred  from  dealing  at  length  even  with  the 
commoner  symptoms,  much  less  the  occasional  and  exceptional  ones. 
Suffice  it  to  say  that  the  commoner  ones  are  more  or  less  identical  with 
those  met  with  in  other  varieties  of  ectasise,  viz.,  those  developed  above 
a  cicatricial  stenosis  ;  the  X-ray  pictures  are  also  identical,  and  the 
essential  difference  is  only  brought  out  hy  the  cesophagoscopic  findings 
and  hy  hougieing  on  ichich  the  differential  diagnosis  ultimately  depends. 
Dysphagia  varying  in  degree  is  nearly  always  a  late  symptom  in 
oesophageal  stenosis  of  any  kind,  as  the  lumen  can  be  considerably 
reduced  without  interfering  much  with  deglutition.  In  this  form  of 
functional  dysphagia,  however,  some  difficulty  is  noted  comparatively 
early  before  marked  secondary  dilatation  has  occurred.  It  is  often 
intermittent  in  the  early  stages  with  quite  prolonged  periods  of  normal 
deglutition  followed  by  relapses. 

Later  regurgitation  is  added  to  mere  dysphagia.  The  dilated  gullet 
when  overfilled  from  above  and  unable  to  empty  itself  sufficiently 
quickly  below  necessarily  tends  to  cause  an  overflow  into  the  pharynx, 
and  when  this  is  accompanied  by  peristaltic  actions  the  accessory 
muscular  actions  usually  associated  with  gastric  vomiting  may  be 
called  into  play,  and  thus  we  get  what  is  known  as  oesophageal 
vomiting.  Eegurgitation  is  often  involuntary,  but  on  account  of  the 
discomfort  felt  in  the  overloaded  chest  the  patient  frequently  reinforces 
the  involuntary  act  by  a  voluntary  one.  Coughing  and  even  deep 
breathing  may  lead  to  regurgitation  when  the  gullet  is  filled  or  nearly 
filled  with  fluid  or  other  form  of  nutriment. 

The  questions  of  waterbrash  and  of  rumination  occasionally  observed 
in  oesophagectasia  I  am  precluded  from    dealing  with  at  length  now. 

A  dilated  gullet  which  is  at  the  same  time  over-filled  is  made  evident 
to  the  patient  by  symptoms  varying  from  mere  discomfort  to  evident 
distress  and  up  to  genuine    pain.      The    pain  is  of    the   nature  of    a 
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secondary  spasm,  or  cramp,  or  colic,  or  angina,  and  is  brought  about 
by  hypertonic  muscular  action — i.e.,  violent  peristalsis  in  an  ineffectual 
effort  to  force  impacted  food  through  the  stenotic  lower  end  of  the 
gullet.  Violent  pain  may  last  from  a  second  or  two  to  fifteen  minutes. 
With  the  throat  mirror  frothy  fluid  can  often  be  seen  in  the  pyriform 
fossae,  and  when  there  is  increased  salivation,  as  often  happens  in  well- 
established  cases,  much  saliva  which  has  been  first  swallowed  and  later 
regurgitated  in  a  frothy  form  has  frequently  to  be  expectorated. 

As  regards  loss  of  weight  it  is  exceptional  to  find  marked  and 
dangerous  emaciation,  even  in  cases  of  long-standing,  though  a  few 
patients  have  been  gastrostomized  for  symptoms  bordering  on  aphagia, 
and  cases  have  even  been  allowed  to  succumb  to  asthenia  from  starva- 
tion. In  these  instances  a  proper  investigation  should  have  established 
the  correct  diagnosis  and  led  to  the  employment  of  so  simple  a  remedy 
as  the  stomach-feeding  tube  long  before  such  a  state  of  affairs  had 
become  established.  There  is  usually  a  history  of  some  loss  of  weight 
in  long-standing  cases  even  when  the  patients  look  healthy  and  well 
covered  ;  a  patient  often  states  that  he  lost  a  stone  or  two  to  begin 
with  in  the  course  of  six  or  twelve  months,  and  then  managed  by 
careful  deglutition  to  maintain  a  constant,  though  below  par,  weight 
for  succeeding  years.  When  the  amount  of  nourishment  which 
gradually  trickles  through  from  the  dilated  gullet  into  the  stomach 
is  large  compared  with  the  amount  regurgitated  the  patient  may 
manage  to  maintain  normal  weight  and  strength  for  three  or  four 
years  or  even  more  after  the  onset  of  the  dysphagia.  The  main  point 
is  that  there  is  not  usually  in  functional  stenosis,  the  steadily  progressive 
loss  of  weight  such  as  is  met  with  in  organic  (i.e.,  anatomic)  stricture. 
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SKIAGRAMS   OF   FUNCTIONAL    PHEENO-CAEDIAC   STENOSIS. 


Fig.  a  (one-third  natural  size)  shows  the  sausage-shaped  column  of 
arrested  bismuth  paste  in  the  thoracic  gullet  of  normal  calibre  ;  between  the 
level  of  the  hiatus  in  the  diaphragm  and  the  cardiac  orifice  there  is  a  thin 
indication  of  bismuth  passing  through  the  phreno-cardiac  portion  of  the  gullet ; 
a  more  pronounced  stream  is  seen  passing  down  the  nearly  vertical  lesser 
curvature  of  the  stomach.  The  patient  had  suffered  from  moderate  dysphagia 
for  six  weeks  only,  and  this  disappeared  after  massaging  the  guUet  by  bougieing 
twice  daily  with  a  hollow  tube  for  feeding  purposes  for  two  weeks.  It  is 
believed  that  this  case  represented  the  early  stage  of  the  condition  under 
discussion.  There  was  no  evidence  of  anatomic  stricture  found  on  oesophago- 
scopic  examination. 

Fig.  B  (half  natural  size). — This  patient,  a  man,  aged  43,  had  suffered 
from  intermittent  moderate  dysphagia  for  two  months  only.  On  endoscopic 
examination  there  was  no  evidence  of  anatomic  stricture  in  the  phreno-cardiac 
region  or  elsewhere.  The  man  died  shortly  afterwards  under  an  anaesthetic 
prior  to  gastroscopy,  and,  post  mortem,  no  anatomic  stricture  was  found 
anywhere,  but  the  thoracic  gullet  was  slightly  dilated,  as  seen  in  the  pictm-e. 

Fig.  C  (half  natural  size). — In  this  case  an  anatomic  fibrous  stricture  was 
found  on  cesophagoscopic  examination  about  an  inch  above  the  diaphragm. 
The  site  of  the  stricture  in  this  case,  as  seen  by  radiography,  at  once  clinches 
the  diagnosis  of  anatomic  stricture  and  excludes  functional  stenosis,  in  which 
latter  case  the  arrest  of  the  bismuth  is  invariably  at  the  hiatal  level.  When 
anatomic  stenosis  commences  at  the  latter  level,  radiography  does  not  help 
diagnosis,  which  can  only  then  be  decided  by  endoscopy  or  by  the  passage  of 
a  mercury -filled  red  rubber  tube  of  13  mm.  diameter.  This  tube  passes  freely 
in  functional  stenosis,  as  shown  in  fig.  F  (half  natural  sizej. 
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SKIAGEAMS   OF   FUNCTIONAL   PHEENO-CARDIAC    STENOSIS. 


Figs.  D  and  E  (half  natural  size). — These  skiagrams  were  taken  from  the 
same  patient.  In  fig.  D  the  guUet  was  temporarily  relaxed  when  filled  with 
bismuth.  In  fig.  E  the  picture  was  taken  during  peristalsis.  Fig.  D  shows 
the  picture  usually  observed  in  oesophagectasia  following  functional  phreno- 
cardiac  stenosis,  but  is  identical  with  that  seen  in  anatomic  stenosis  in  the 
same  region,  the  differential  diagnosis  being  possible,  not  by  radiography 
but  by  either  endoscopic  examination  or  by  the  passage  of  a  mercury-filled 
rubber  tube.  This  case  was  practically  cured  by  the  mode  of  treatment 
described  in  the  text  by  feeding  through  a  stomach  tube.  The  gullet  in 
functional  cases  is  found  full  of  fluid  food  post  mortem,  and,  according  to 
Irwin  Moore,  this  observation  hardly  favours  either  the  spasmodic  or  the 
achalasia  theory. 

Figs.  G  and  H  are  both  from  a  patient,  aged  55,  the  first  being  taken 
immediately  after  swallowing  a  teacupful  of  bismuth  paste  ;  the  greatly  dilated 
gullet  is  contracted  round  the  paste,  which  is  arrested  and  remains,  for  the 
most  part,  arrested  for  several  hours.  After  the  usual  treatment  adopted  by 
me  had  been  carried  out  for  a  month,  it  was  found  that  the  bismuth  paste 
passed  straight  into  the  stomach  and  none  was  arrested  sufficiently  long  to 
enable  a  photograph  to  be  taken  showing  it  in  the  gullet.  Although  the 
dysphagia  was  so  successfully  reheved,  the  gullet  remained  as  large  as  ever, 
though  with  increased  contractile  power  presumably.  The  gullet  looks  even 
larger  than  before  treatment,  but  that  is  due  to  the  empty  gullet  being 
flattened  by  pressure  of  the  thoracic  viscera.  Guisez's  statement  that  a 
dilated  gullet  can  undergo  marked  contracture  after  dilating  treatment  is 
contrary  to  my  numerous  observations  checked  by  endoscopy  and  radio- 
graphy. 
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Dr.  A.  Brown  Kelly. 

Treatment. 

The  preliminary  part  of  the  treatment  of  cardiospasm  is  carried  out 
by  aid  of  direct  inspection.  If  the  oesophagoscope  is  to  be  passed  for 
the  first  time  a  general  anaesthetic  should  be  given,  otherwise  the 
nervous  strain  caused  by  the  examination  may  aggravate  the  disease. 
In  introducing  the  tube  more  resistance  than  usual  is  encountered  at 
or  near  the  mouth  of  the  gullet.  This  experience,  together  with  the 
fact  that  these  patients  often  refer  their  dysphagia  to  the  cricoid  region, 
and  not  to  that  of  the  cardia,  indicates  that  obstruction  at  the  lower  end 
of  the  gullet  may  be  associated  with  spasm  at  the  upper  end,  just  as 
pyloric  stenosis  sometimes  gives  rise  to  reflex  spasmodic  stricture  of  the 
CBSophagus. 

If  the  patient  is  lying  on  his  back  with  the  head  slightly  lowered, 
which  level  is  the  best  position  for  the  examination  of  the  cardiac 
end  of  the  gullet,  a  quantity  of  cloudy  grey  fluid  runs  out  of  the  tube 
as  soon  as  it  enters  the  gullet.  More  may  be  drained  off  by  further 
depressing  the  head  and  shoulders.  The  masses  of  soft  food  in  the 
lower  parts  are  then  removed  and  the  walls  of  the  dilatation 
inspected. 

The  hiatal  and  subhiatal  regions^  are  now  examined.  These  are 
in  the  axis  of  the  oesophagus  and  easily  found  if  the  dilatation  is  spindle- 
shaped.  Most  dilatations,  however,  are  flask-shaped,  and  in  advanced 
cases  there  may  be  considerable  sagging  of  the  wall  to  the  right  and 
downwards,  so  that  the  hiatus  comes  to  be  situated  on  the  lower  part 
of  the  left  lateral  wall  while  the  fundus  of  the  dilatation  is  at  a  lower 
level.  Under  these  conditions,  instruments  introduced  along  the  axis 
of  the  oesophagus  impinge  on  the  floor  of  the  sac,  and  to  reach  the 
epicardia  they  must  be  directed  well  to  the  left  and  passed  beneath  the 
great  bulging  produced  by  the  heart.  It  seems  to  me  that  oesophago- 
scopy  in  such  cases  affords  a  particularly  favourable  opportunity  of 
studying  movements  of  the  heart. 

The  first  point  to  note  for  future  use  in  regard  to  the  hiatal  gullet 
is  its  distance  from  the  upper  teeth.  In  reports  of  cases  of  cardio- 
spasm striking  measurements  of  the  gullet  are  sometimes  given,  but  I 

'  Dr.  Wm.  Hill's  terminology  has  been  largely  adopted  in  this  paper. 
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am  not  aware  of  any  statement  to  the  effect  that  its  abnormal  length  is 
a  constant  feature  of  this  disease.  The  chief  conditions  affecting  the 
length  of  the  normal  gullet  are  sex,  height,  and  age.  In  the  male  of 
medium  height  the  distance  from  the  ujjper  incisors  to  the  cardia  is 
40  cm.  on  an  average,  and  in  the  female  38  to  39  cm.  The  following 
table  shows  the  sex  and  height  of  the  patient  and  the  distance  to  the 
hiatus — i.e.,  to  a  level  in  the  gullet  3  to  4  cm.  above  the  cardia.  It 
will  be  seen  that  while  no  individual  is  above  medium  height  and 
several  below  it,  the  gullet  in  most  is  considerably  elongated  ;  this 
lengthening  was  greatest  in  the  severer  cases.  The  increase  in  length 
becomes  more  striking  if  to  each  of  these  measurements  at  least 
3  cm.  be  added,  which  is  the  distance  of  the  hiatus  from  the  cardia 
(Table  I). 


Table  I.- 

-Hiatal  (Esophagus. 

Case 

Sex 

Age 

Height 

Distance  from 
upper  incisors 

1 

F. 

19 

5 

ft.  2i  in. 

37 

cm. 

2 

F. 

60 

5 

,,    4'   ,, 

42 

,, 

3 

F. 

56 

— 

_ 

4 

M. 

58 

5 

>>    7      I. 

48 

5 

M. 

33 

5 

M    5      „ 

47 

6 

M. 

24 

5 

„    7i    „ 

47 

7 

M. 

18 

5 

,.    4      » 

37 

8 

M. 

59 

5 

,,    7      „ 

43 

9 

M. 

41 

5 

M    6      „ 

43 

10 

M. 

22 

5 

„    5J    „ 

44 

Average 

distance 

in  males 
females 

40 
39 

cm. 

The  aspect  at  the  hiatal  oesophagus  (or  hiatus  oesophageus  as  com- 
monly but  wrongly  termed)  next  calls  for  attention.  Some  writers 
maintain  that  it  is  normal ;  others  that  it  is  normal  but  with  the 
folds  of  mucous  membrane  more  firmly  pressed  together  so  as  to  close 
the  lumen  ;  others  that  it  is  peculiar  to  cardiospasm  and  may  differ  in 
slight  and  severe  cases  ;  and  lastly,  there  are  several  who  in  discussing 
this  disease  have  omitted  to  describe  the  hiatal  oesophagus,  probably 
having  come  to  no  conclusion  as  to  its  typical  appearance,  or  regarding 
this  as  not  different  from  the  normal. 

In  most  of  my  cases  the  lumen  of  the  hiatal  oesophagus  was 
surrounded  by  a  stellate  arrangement  of  folds  of  mucous  membrane 
(figs.  1  and  2,  p.  50)  ;  in  others  it  was  V-shaped,  or  merely  a  slit  with  a 
prominent  cushion  in  front  and  behind.  The  size  of  the  lumen  was 
constantly  changing,  enlarging  with  inspiration  and  contracting  or 
M — 5 
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closing  with  expiration.      (All    the    patients    had   j^n    gi'-    of    atropine 
injected  hypodermically  before  being  anaesthetized.) 

The  appearances  and  movements  just  mentioned  were  noted  while 
the  oesophagoscope  was  about  3  cm.  above  the  hiatal  level.  From  this 
view-point  the  aspect  of  the  hiatal  oesophagus  in  my  cases  of  cardio- 
spasm was  therefore  normal.  But  as  soon  as  the  instrument  was  intro- 
duced a  little  farther  and  came  into  contact  with  the  parts  around  the 
hiatus,  this  at  once  was  closed,  and  remained  closed  until  the  tube 
was  withdrawn  a  few  centimetres,  when  the  rhythmical  opening  and 
closing  of  the  epicardia  recommenced.  This  sequence  of  events  could 
be  produced  over  and  over  again  in  five  of  my  cases ;  it  was  absent  in 
one  in  which  the  patient  had  almost  recovered  ;  and  was  not  observed 
in  the  others,  which  were  examined  before  this  heightened  reflex  activity 
had  attracted  my  attention.  In  patients  suffering  from  affections  other 
than  cardiospasm  in  whom  the  sensation  has  been  tested  it  has  invariably 


been  found  that  the  opening  and  closing  of  the  epicardia  continued  in 
spite  of  its  being  touched  by  the  tube,  and  ceased  only  when  firm 
pressure  was  applied  to  the  parts  immediately  surrounding  the 
orifice  ;  even  then  the  movements  occasionally  persisted.  The 
number  of  examinations  I  have  made  of  patients  with  and  without 
cardiospasm  in  reference  to  this  feature  is  still  too  small  to  warrant 
the  statement  that  it  is  pathognomonic  of  cardiospasm. 

Various  writers  mention  that  in  cardiospasm  firm  closure  of  the 
gullet  at  the  level  of  the  hiatus  follows  any  attempt  to  pass  a  tube 
through  it,  but  they  do  not  contrast  the  normal  aspect  and  movements 
it  presents  when  untouched  with  the  spasmodic  closure  it  undergoes 
from  slight  and  distant  irritation,  nor  do  they  appear  to  have  met  with 
the  hyperaesthesia  as  constantly  and  over  as  large  an  area  of  the  gullet 
as  I  have  indicated  ;  and  certainly  none  of  them,  so  far  as  I  know,  has 
ascribed  the  cardiospasm  to  this  hypersesthesia. 
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These  observations  help  to  reconcile  the  apparent  discrepancies  in 
the  descriptions  of  the  hiatal  a?sophagus  in  cardiospasm,  and  show  that 
the  varying  statements  really  correspond  to  the  varying  conditions  of 
the  opening.  Further,  they  carry  us  a  step  onward  in  our  knowledge 
of  the  nature  of  the  disease  by  proving  the  presence  of  a  hyperaesthetic 
region  for  some  distance  above  the  hiatal  level.  Irritation  of  this 
region  is  seen  to  produce  contraction  or  spasm  of  the  oesophageal 
wall,  and  not  compression  such  as  might  be  caused  by  the  action  of  the 
crura  of  the  diaphragm.  Illustrations  of  the  ccsophagus  at  the  hiatal 
level  in  cardiospasm  that  have  been  published  also  give  the  impression 
of  contraction  and  not  compression.  If  these  observations  and 
deductions  prove  correct  we  may  discard  the  term  "  cardiospasm  "  and 
adopt  that  of  "  suprahiatal  hypersesthesia."  Both,  however,  merely 
mark  stages  in  the  progress  of  our  knowledge  of  the  pathogenesis  of 
oesophageal  dilatations,  as  did  the  other  names  that  have  been  suc- 
cessively applied — namely,  idiopathic,  paralytic  or  atonic,  spasmogenic 
and  cardiospastic.  We  are  still  ignorant  of  the  primary  cause  of 
the  disease  ;  whether  the  next  clue  is  to  be  sought  in  an  undue 
irritability  of  the  autonomous  nervous  system,  and  this  in  turn  in 
a  disturbance  of  some  internal  secretion,  or  of  certain  constituents 
of  the  blood,  must  meantime  remain  in  the  realm  of  speculative 
pathology. 

The  drugs  chiefly  recommended  for  the  affection  under  con- 
sideration have  been  :  bromides,  valerian,  belladonna,  atropine  and 
papaverin.  I  have  not  used  the  first  two  as  none  of  my  patients  has 
been  of  a  neurotic  type.  Belladonna  or  atropine  I  have  occasionally 
tried  on  the  assumption  that  the  underlying  disturbance  was  vagotonia, 
but  without  obtaining  any  appreciable  improvement.  Papaverin  is 
said  to  be  of  assistance  in  slight  cases. 

The  systematic  washing  out  of  the  dilated  gullet  with  an  alkaline 
solution  will  be  useful  if  the  lining  membrane  is  inflamed  or  otherwise 
unhealthy,  but  I  have  found  it  necessary  only  exceptionally  owing  to 
the  stretching  treatment  employed  having  nearly  always  been  fol- 
lowed by  cessation  or  amelioration  of  regurgitation.  On  the  other 
hand,  some  patients  use  a  stomach  tube  frequently  in  order  to 
evacuate  the  contents  of  the  dilatation  before  going  to  bed,  or  to  open 
the  cardia,  or  even  to  introduce  food  into  the  stomach  if  the  spasm  is 
specially  troublesome. 

The  food  taken  should  be  thoroughly  masticated  or  soft  and 
swallowed  slowly.     The  disease   is  said   to   have  been  caused  in  some 
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instances  by  bolting   food.     The  patient  should  neither  eat  nor  drink 
anything  likely  to  irritate  the  wall  of  the  dilatation. 

At  one  time  the  local  treatment  consisted  chiefly  in  the  passage  of 
sounds  and  bougies.  In  slighter  cases  this  may  suffice.  Thus,  two 
of  my  patients  have  been  cured  for  seven  and  two  and  a  half  years 
respectively  by  having  had  metal  or  ivory  olives  passed  twice  or 
thrice   (Takes  II,  III,  and  IV). 


Table  II.— E.  B.,  aged  19. 


1911. 
•June  1 


June  28 
July  5 
July  12 
August  1 
September  27 

1912. 
October  2    ... 

1918. 
September   -3 


subsisted  for  past  year  on  biscuits, 
regurgitates  very  little  ;   weight, 


Dysphagia  for  seven  years 

Bengers  food,  eggs,  iVc. 

6  St.  11  lb.  12  oz. 
Passed  small  olives, 
Passed  larger  olives. 
Can  swallow  meat. 
On  ordinary  diet. 
Very  stout ;    being  overfed  ;  weight,  9  st.  9J  lb. 

Very  well  ;  weight,  9  st.  11  lb. 

Has  had  no  recurrence  of  dysphagia  or  regurgitation. 


1916. 
June  21 

June  30 
July  5 
Julys 
July  12 
1918. 
November 


Table  III.-F.  T.,  aged  60. 

Dysphagia  for  one  and  a  half  years  ;  occasionally  complete  for 

four  or  five  days  ;  has  lost  1^  st.  since  onset. 
Food  measured  (see  Table  IV). 
Olives  passed. 

Deglutition  improved  ;  no  regurgitation  ;  olives  passed. 
All  food  swallowed  ;  no  regurgitation. 

Can  eat  anything  ;  never  regurgitates  ;  has  gained  3  st.  since 
June  21,  1916. 


In  most  cases,  however,  the  amount  of  stretching  produced  by  even 
the  largest  bougies  or  olives  is  insufficient  to  dispel  the  cardiospasm. 
An  important  contribution  to  the  treatment  of  this  affection  was  made 
in  1898  when  Dr.  J.  C.  Eussel,^  of  Southport,  described  the  condition 
we  have  under  discussion  and  recommended  for  its  cure  the  stretching 
of  the  cardia  by  means  of  silk- covered  rubber  bags  of  increasing  size. 
Unfortunately  this  paper  was  generally  overlooked.  Plummer,  however, 
refers  to  it,  and  gives  Russel  the  credit  he  deserves. 

Five  years  later  v.  Mikulicz  demonstrated  the  benefit  obtained  by 
overstretching  the  muscles  around  the  cardia.     He  accomplished  this 


Brit.  Med.  Journ.,  1898,  i,  p.  1450. 
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at    first  with    two    fingers,    later   with    specially    constructed    forceps, 
introduced  through  the  stomach. 

In  order  to  obtain  the  same  eti'ect  without  gastrostomy  Gottstein 
and  Geissler  devised  an  instrument  for  introduction  through  the  mouth 
consisting  of  a  tube  fitted  at  the  lower  end  with  an  hour-glass-shaped 
distensible  bag.  When  the  constricted  part  of  the  bag  was  embraced  by 
the  cardia,  water  or  air  was  injected  until  the  desired  amount  of  dilatation 
had  taken  place.  The  success  that  attended  the  use  of  this  instrument 
led  to  the  construction  of  various  modifications.  In  some  of  these  the 
distensible  bag  has  been  retained,  as  in  Plummer's  apparatus.  In  others 
it  has  been  replaced  by  two  or  more  metal  blades  which  can  be  separated 
to  the  desired  extent  by  a  graduated  screw  (Abrand,  Mosher)  or  a 
dynamometric  spring  in  the  handle   (Lerche,  Briinings). 


Table  IY.— F.  T.,  aged  60. 
June  30.  1916. 


Breakfast. 


Dinner. 


1  a.m. 
7.30 

...     Porridge 

Milk 
...     Water 

or. 
..       6 

4 
..       4 

12.30  p, 

.m.      Soup 

Chicken  and  potatoes  .. 
Jelly  and  milk 
Cup  of  milk   .. 

oz. 
.       3 
2 
4 
6 

Total    . 

..      14 

Total     . 

.     15 

Eegurgitated 
Retained 

..       8 
..       6 

Regurgitated 
Retained 

.       8 
7 

Tea. 

Supiyer. 

3.30    p 

.m.     Tea  ... 

Bread  and  butter 

..       5 
1 

7  p.m. 

...     Milk 
Water 

6 
.       3 

Total    ., 

6 

Total    .., 

9 

Regurgitated 
Retained 

,.       2 
4 

No  regurgitation. 
Retained 

9 

Totals  :    Swallowed,  44  ;    Regurgitated,  18  ;    Retained,  26. 


Guisez  in- 1911  had  used  Gottstein's  balloon  in  fifteen  cases  and  had 
obtained  improvement  in  all.  He  advised  that  the  bag  be  distended 
until  its  diameter  was  6  to  7  cm.  He  had  found  that  the  capacity  of 
the  dilatation  diminished  rapidly  after  treatment. 

Plummer,  who  probably  has  had  greater  experience  than  anyone  in 
the  treatment  of  this  affection,  employs  a  dilator  connected  with  a 
water  tap  and  furnished  with  a  gauge  indicating  the  amount  of  pressure. 
This  is  gradually  raised  at  successive  treatments  until  satisfactory 
results    are    obtained.      In    one    case    unusually   high  pressure  caused 
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rupture  of  the  oesophagus.  In  1912  he  published  his  results  in 
ninety-one  cases  of  diffuse  dilatation  of  the  oesophagus  without  anatomic 
stenosis.  Of  these,  seventy-three  were  completely  relieved  of  dysphagia, 
eleven  were  not  completely  cured,  four  had  died  and  three  could  not  be 
traced.  Most  of  the  patients  with  extreme  inanition  needed  only  one 
treatment  to  effect  a  cure.  In  three  patients  he  found  that  the  dilated 
oesophagus  had  returned  to  the  normal  size. 

Chevalier  Jackson  considers  that  it  is  difficult  to  place  dilating  bags 
accurately  by  blind  methods  and  therefore  prefers  a  mechanical  divulsor, 
such  as  Mosher's,  which  can  be  introduced  through  the  oesophagoscope 
and  the  action  of  which  can  be  regulated  by  the  sense  of  touch.  His 
53-cm.  oesophagoscope  is  passed  into  the  stomach  and  afterwards  the 
divulsor  through  it.  Under  guidance  of  the  eye  the  oesophagoscope  is 
withdrawn  until  the  expansile  portion  of  the  divulsor  is  exposed  and  its 
greatest  diameter  placed  in  the  hiatal  oesophagus.  It  is  then  expanded 
to  about  20  to  25  mm.  and  kept  in  for  from  five  to  ten  minutes. 
As  divulsion  is  painful  he  advises  ether  anaesthesia.  He  finds  from  one 
to  six  divulsions  at  intervals  of  a  week  necessary. 

I  have  used  Gottstein's  instrument  almost  exclusively.  The  method 
adopted  is  as  follows :  Having  obtained  during  the  oesophagoscopic 
examination  the  distance  from  the  upper  teeth  to  the  hiatus,  this  is 
measured  from  the  middle  of  the  bag  along  the  stem  of  the  instrument 
and  marked  with  a  thread  or  a  sliding  piece  of  rubber  tubing  which  also 
serves  to  protect  the  bougie  from  being  bitten.  Before  introducing  the 
instrument,  the  contents  of  the  gullet  are  removed  by  suction,  or,  if 
thick,  washed  out.  Patients  unaccustomed  to  the  procedure  will  at 
first  be  cocainized,  but  they  quickly  learn  to  dispense  with  this.  The 
dilator  is  then  passed.  It  may  meet  with  slight  obstruction  at  the 
hiatus,  but  if  gentle  pressure  be  maintained  for  a  few  seconds  it  glides 
onwards.  When  the  measurements  indicate  that  the  bag  is  in  position 
it  is  gradually  distended  by  water.  In  the  instrument  I  use,  four  to  six 
syringefuls  are  usually  injected  before  the  patient  begins  to  complain  of 
pain,  whereupon  the  injection  is  stopped.  Sometimes  the  distended  bag 
is  left  in  situ  for  a  few  minutes,  after  which  the  water  is  allowed  to 
escape  and  the  apparatus  withdrawn. 

A  method,  by  means  of  X-rays,  of  determining  whether  the  bag  is 
in  position  is  to  place  a  small  lead  square  or  circle  over  the  site  of  the 
stream  of  bismuth  passing  from  the  gullet  to  the  stomach  and  afterwards 
to  use  a  dilator  the  lower  part  of  which  contains  a  lead  rod.  The  latter 
is  watched  crossing  the  lead  window  and  the  distance  estimated.     It  will 
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usually  be  found  to  pass  considerably  to  the  left  in  entering  the  stomach. 
One  or  a  few  dilatings  may  produce  a  cure,  or  improvement  lasting 
for  months.  In  more  obstinate  cases  I  have  repeated  the  dilatation  at 
intervals  of  a  few  days  over  a  period  of  several  weeks,  but  the  benefit 
obtained  has  not  been  proportionate  to  the  amount  of  treatment.  The 
dysphagia,  as  a  rule,  is  immediately  relieved  and  the  day  following 
the  first  stretching  the  patient  eats  a  hearty  meal  such  as  he  has  not 
enjoyed  for  months  or  years.  He  quickly  gains  weight  and  vigour 
and  may  remain  well  indefinitely  or  for  a  variable  period  (Table  V). 


1913. 
May  14 
I\Iay  27 
June  IS 
August 

1914. 
:\Iay  3 

May  17 
j\Iay  18 

191G. 
^lay  3 
May  15 
May  31 

1917. 
February 
November 


28 


Table  V.  — H.  ^I.,  a(.ed  58. 

Dysphagia  seven  years  ;  weight  under  10  st. 
Passed  thick  stomach  tube. 

Swallowing  soft  food  :  no  regurgitation  for  ten  days. 
Weight,  10  St.  8A  lb. 

Dysphagia  returned  three  weeks  ago  ;  complete  for  one  week. 

Dilator,  two  and  a  half  syringefuls. 
Dilator,  three  and  a  half  syringefuls. 
Greatly  improved. 

Well  until  fortnight  ago  ;  all  regurgitated  since. 
Dilator,  six  syringefuls. 
Better  than  for  years. 

Very  well ;  no  regurgitation  ;  weight  11  st.  12  lb. 
Died  of  pneumonia ;  took  food  well  till  last  illness. 


1914. 
October 


2G 


October  30 
31 
November  1 


rABLE 

VI.— Mrs.  MA., 

AGED   62. 

Toial  swallowcil 

.     Re^'nrt;it;ited 

97  oz. 

86  oz. 

3G    „ 

26    ,, 

Cardia  dilated. 

89  oz. 

16  oz. 

108   „ 

17    ,, 

113   ,, 

11    ,, 

105    ,, 

22    ,, 

Retained 

11  oz. 

10    ., 


73  oz. 
91    ,, 

102    ,, 
S3    ,. 


The  regurgitation  also  ceases,  or  is  distinctly  diminished  (Table  VI). 
Sometimes,  however,  there  is  retention  without  regurgitation  and  the 
presence  of  food  and  fiuid  in  the  dilatation  may  escape  notice  unless 
looked  for.  The  contents  of  the  oesophagus  may  be  removed  by  the 
Senoran's  suction  apparatus;  and  the  quantity  obtained  from  time  to 
time  gives  an  indication  of  the  progress  towards  recovery.  Another 
method  of  determining  the  presence  and  amount  of  retained  fiuid  is  to 
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cause  the  patient  to  swallow  a  capsule  three-quarters  full  of  bismuth 
which  floats.  In  one  of  my  patients  from  whose  gullet  about  300  c.c. 
of  fluid  could  usually  be  withdrawn,  the  capsule  could  be  seen  about  the 
level  of  the  episternal  notch  moving  up  and  down  with  respiration. 
Although  the  amount  of  retained  fluid  in  this  case  was  so  considerable, 
the  patient  sufi"ered  but  little  inconvenience  from  it  and  often  was 
unaware  of  its  presence. 

There  appears  to  be  no  doubt  that  the  dilated  oesophagus  occasionally 
returns  to  its  normal  size  ;  several  authorities  have  made  observations 
bearing  on  this  point. 

I  shall  say  nothing  about  gastrostomy  excepting  to  recommend  it  for 
patients  who  have  been  reduced  to  a  moribund  state  by  prolonged 
fasting,  and  in  whom  an  examination  with  the  oesophagoscope  and 
dilatation  treatment  would  meantime  be  contra-indicated. 

The  only  death  I  have  had  directly  due  to  cardiospasm  was  that 
of  a  woman,  aged  56,  who  had  suffered  from  dysphagia  for  twenty 
years.  Four  weeks  before  death  the  obstruction  at  the  cardia  had 
suddenly  become  almost  complete.  She  was  first  examined  by  me 
five  days  before  her  death,  when  on  introducing  the  oesophagoscope 
a  large-  quantity  of  bismuth  in  suspension  was  drained  off:  this  had 
been  swallowed  six  daj's  previously  for  X-ray  purposes.  A  tube  was 
passed  into  the  stomach  under  direct  observation,  and  left  in  situ. 
After  having  been  fed  through  this  for  two  days  she  withdrew  it. 
She  w-as  then  able  to  swallow  a  little  fluid  naturally.  The  same 
evening  she  died  of  heart  failure.  At  the  post-mortem  examination  the 
gullet  was  found  to  be  greatly  dilated.  There  was  no  anatomic  stenosis 
at  the  lower  end  and  no  sign  of  malignancy  anywhere  (fig.  13,  p.  91). 


Case    of    Cardiospasm, 

By  A.  Brown  Kelly,  M.D. 

LIEUTE^"A^"T     ,     aged    28,      First    experienced     difficulty    in 

swallowing  early  in  1913,  after  having  had  his  tonsils  enucleated. 
The  dysphagia  gradually  increased,  so  that  by  the  end  of  1914  he 
had  to  be  fed  entirely  by  the  stomach  tube.  He  then  consulted  Dr. 
Birkett  in  Montreal,  who  dilated  his  cardia.  In  January,  1915,  he 
returned  to  this  country,  and  has  been  treated  at  intervals  since  by 
the  exhibitor. 
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His  condition  varies  from  day  to  day,  and  he  has  periods  of 
improvement  and  exacerbation.  His  chief  symptoms  are  holding  up 
of  food  at  the  cardia,  accompanied  by  a  feeling  of  M^eight  in  this  region, 
and  regurgitation.  He  must  eat  slowly,  and  if  the  dysphagia  is  trouble- 
some the  food  has  to  be  washed  down  with  large  quantities  of  liquid, 
otherwise  it  is  regurgitated.  Occasionally  after  a  meal  he  "  gets  filled 
up "  so  that  he  dare  not  speak  or  move  for  fear  of  regurgitating. 
Before  going  to  bed  he  excites  retching  or  passes  a  tube  in  order  to 
empty  the  gullet  and  prevent  regurgitation  while  asleep.  The  ex- 
hil)itor  has  always  found  fluid  in  the  oesophagus,  and  has  withdrawn 
from  65  to  150  c.c.  The  oesophagus  is  greatly  dilated.  Systematic 
stretching  of  the  cardia  was  carried  out  early  in  1915,  and  twice  in  1917 
— the  last  time  after  the  patient  had  been  to  the  Front.  The  patient 
keeps  in  good  health,  his  weight  is  maintained,  and  he  carries  on  his 
military  work,  which  is  chiefly  administrative. 

Note. — The  case  was  demonstrated  at  the  meeting  :  130  c.c.  of 
cloudy  fluid  were  removed  by  suction  from  the  dilatation — the  last  food 
and  drink  had  been  taken  fully  two  hours  previously.  Gottstein's 
dilator  w'as  then  passed  without  local  anaesthetic  by  the  patient  himself, 
and  when  the  constricted  part  of  the  bag  was  in  the  cardia-epicardia 
this  was  stretched  by  distending  the  bag  with  water. 


The  President. 

For  the  present  I  will  only  ask  you  to  concentrate,  as  far  as 
possible,  on  the  two  chief  points  raised  by  the  openers.  One  of 
these  is  whether  the  cause  of  these  dilatations  is  cardiospasm,  and 
the  other  is  the  influence  claimed  by  Dr.  Hill  for  the  diaphragmatic 
fibres  about  the  oesophageal  foramen. 


Professor  S.  G.  Shattock,  F.E.S. 

At  times  the  oesophagus  will  pass  entirely  through  the  right  crus, 
and  it  is  conceivable  that  under  such  circumstances  an  anatomical 
variation  might  lead  to  obstruction.  In  one  such  case  which  I  have 
seen,  however,  dissection  showed  that  the  oesophagus  above  this 
abnormal  entry  was  not  dilated. 

With  regard  to  spasm  :  There  have  been  put  as  alternatives  that 
spasm  may  be  one  cause  of  this  obstruction,  and  that  the  other  may 
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be  inco-ordinated  action,  that  is  to  say,  a  want  of  co-ordination  between 
the  descent  of  the  contents  of  the  oesophagus  and  the  dilatation  of  the 
cardiac  orifice.  If  we  accept  the  observations  of  Dr.  Brown  Kelly — 
and  I  think  they  are  most  important — we  have  a  very  simple  and 
satisfactory  solution  of  the  cause  of  the  obstruction. 

I  have  long  held  myself  that  a  hyperoesthetic  condition  of  the 
mucosa  furnishes  the  most  satisfactory  explanation  of  hypertrophic 
stenosis  of  the  pyloric  canal  ;  so  that  the  mere  passage  of  food  over 
the  membrane  excites  a  spasm  in  the  muscle,  which  may  completely 
prevent  the  passage  of  food.  That,  therefore,  is  a  theory  congrilous 
with  Dr.  Brown  Kelly's  observations  upon  the  oesophagus.  There  is 
one  difference,  anatomically,  in  the  case  of  the  pylorus  ;  there  is  an 
overgrowth  of  muscular  tissue  at  the  site  of  obstruction.  That  we  do 
not  see  in  oesophagectasia.  In  an  excellent  preparation  at  St.  Thomas's 
Hospital,  e.g.,  in  which  a  man,  after  thirteen  years'  obstruction,  died 
of  inanition,  there  is  no  muscular  thickening  whatever  at  the  cardia. 
This  may,  therefore,  in  the  minds  of  some,  still  make  for  the  theory  of 
neuro-muscular  inco-ordination ;  for  the  closure  beyond  the  area  of 
excitation  miglit  have  been  due,  not  to  an  active  spasm,  but  to  a  failure 
in  the  co-ordinated  dilatation. 

When  we  cast  about  for  somewhat  analogous  conditions,  one  of  the 
nearest  perhaps  is  that  of  the  urinary  bladder.  There  are  certain  cases 
of  idiopathic  dilatation  of  the  urinary  bladder,  male  and  female,  in  which 
one  can  find  no  trace  of  urethral  obstruction.  I  have  examined  some 
such,  and  they  have  been  described  also  by  others,  and  what  is  more,  they 
occur  in  the  ftetus.  They  might  be  thought  to  be  cases  of  infection  and 
of  spasm  incited  in  the  urethral  muscle  by  the  passage  of  urine  over  an 
inflamed  mucosa,  but  the  fact  that  the  conditions  may  occur  before  birth 
will  exclude  such  a  view.  There  is  one  example  in  Guy's  Hospital  Museum, 
another  in  the  College  of  Surgeons,  of  female  children  whose  bladders,  at 
birth,  were  greatly  distended  without  discoverable  cause  of  obstruction. 
That  some  such  are  due  to  ueuro-iuuscular  inco-ordination  may  be  guessed 
from  the  phenomenon  of  what  Paget  called  "  stammering  "  bladders ; 
where  after  the  escape  of  a  few  drops  of  urine,  a  complete  block  will 
ensue,  which  may  last  long  enough  to  lead  to  painful  distension.  In 
reflecting  upon  this  subject^  I  considered  the  possibility  of  there  being 
not  a  hyperds^iheiic,  but  a  /?_?/^joa?sthetic  state  of  the  vesical  mucosa 
(pharyngeal   hypoaesthesia    or    complete    anaesthesia    is  well  known  in 

'  Proc.  Boy.  Soc.  Med.,  1908-9,  ii  (Sect.  Path.),  p.  98. 
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hysteria).  The  view  seemed  to  me,  moreover,  applicable  as  an  explana- 
tion of  megacolon,  where  the  colon  slowly  dilates  without  any  trace  of 
organic  obstruction ;  and  this,  commencing  in  the  pelvic  portion  where 
there  is  no  anatomical  sphincter.  In  connexion  with  this  subject  I  devised 
the  following  experiment :  Into  the  bladder  of  a  female  cat  a  little  cocaine 
solution  was  injected  through  a  fine  catheter ;  after  a  few  minutes  the 
bladder  could  be  indefinitely  distended  with  salt  solution,  none  of  which 
escaped  by  the  side  of  the  instrument,  as  it  did  before  the  local  anaes- 
thetic was  used.  Obviously,  one  of  two  things  had  happened  ;  either 
the  mucosa  had  been  rendered  anaesthetic  and  had  failed  to  furnish  the 
proper  reflex  for  the  excitation  of  the  detrusor  urinae,  the  sphincter 
remaining  co-ordinately  contracted,  or  the  cocaine  had  reached  the 
muscular  tissue  and  produced  motor  paralysis.  And  this  leads  me  to 
conclude  by  suggesting  that  one  way  of  discovering  whether  we  are 
dealing  with  an  extraneous  factor  like  the  constriction,  actual  or  virtual, 
of  the  diaphragm,  or  with  the  intrinsic  factor  of  proper  spasm  or  achalasia, 
might  consist  in  the  use  of  this  local  anaesthetic.  I  am  sure  the  skill  of 
laryngologists  would  enable  them  to  cocainize  the  cardiac  orifice  or  the 
cardiac  end  of  the  cesophagus.  You  will  either  ana-sthetize  the  mucosa, 
or,  better  still,  paralyse  the  musculature  of  the  cardiac  orifice.  And 
then,  if  it  were  found  that  the  obstruction  was  removed,  Dr.  Hill's  view 
that  all  these  cases  are  due  to  phrenic  conditions  would,  I  think,  be 
negatived. 

I  may  add  this  further  criticism  :  that  if  the  obstruction  is  really 
where  Dr.  Hill  suggests  it  is,  a  study  of  the  preparations  on  the  table 
will  show  that  the  dilatation  later  on  proceeds  down  to  the  actual 
orifice  of  the  stomach  ;  on  his  view  this  should  not  be  so.  For  let  us 
assume  that  the  dilatation  started  at  the  diaphragm  ;  as  it  proceeded  it 
would  overcome  the  obstruction,  and  on  reaching  the  cardia  the  obstruc- 
tion should  be  removed.  But  that  is  not  the  case.  The  dilatation,  in 
these  preparations,  ends  only  at  the  gastric  orifice,  and  we  must  conclude, 
I  think,  that  we  are  dealing  either  with  spasm  of  the  cardia  or  with 
a  form  of  obstruction  due  to  inco-ordination. 

Mr.  W.  Stuart-Low. 

I  regret  that  more  definite  statistics  have  not  been  given  with 
reference  to  the  incidence  of  this  afifection  of  the  a.sophagus  as  regards 
the  period  of  life  at  which  it  occurs  and  in  which  sex.  Neither  of  the 
introducers  of    the  discussion  have  given  attention   to  this   important 


60     Mollison  :    Discussion  on  Dilatation  of  tJie  G^soi^hagus 

aspect.  My  cases  have  all  been  females  between  the  ages  of  45  and  50. 
I  have  two  well-marked  instances  under  my  care  at  the  present  time 
both  of  which  have  yielded  to  treatment  along  the  lines  I  have  always 
pursued. 

The  condition  of  the  mucous  membrane  in  every  instance  that  I 
have  treated  has  been  one  of  desiccation.  There  is  a  chronic  state  of 
deficiency  of  mucous  secretion,  so  that  the  back  of  the  pharynx  and  the 
oesophageal  lining  are  seen  to  be  but  very  slightly  protected  and 
lubricated  by  mucus  which,  normally,  is  abundantly  present.  Such  an 
imperfectly  protected  mucous  covering  becomes  very  readily  congested 
and  irritated  by  sepsis  from  the  mouth  and  throat ;  this  frequently 
occurs  when  the  teeth  are  carious  and  pyorrhcsa  alveolaris  and  septic 
tonsils  are  present.  If  this  congestion  and  irritation  go  on  long  enough 
oesophagitis  results  and  this  is  followed  by  the  pain  on  swallowing  so 
often  complained  of  by  these  patients,  and  then  by  spasm. 

The  most  efficient  treatment  is  summed  up  in  one  word — lubrication. 
This  may  be  carried  out  by  means  of  paroleine  or  liquid  paraffin,  but  is 
best  accomplished  by  supplying  what  is  deficient — viz.,  the  natural 
secretion — mucin — in  the  elegant  and  pleasant  tasting  preparation, 
namely,  elixoid  mucin  (Burroughs,  Wellcome  and  Co.)  first  introduced 
by  myself  in  treatment  of  such  deficient  mucus-secreting  surfaces. 
It  is  perfectly  safe  if  given  in  large  quantities — a  tablespoonful  before 
meals,  with  meals  to  sip,  and  after  food.  A  large  soft  oesophageal 
bougie  should  be  passed  once  every  day  or  two  thoroughly  smeared 
with  the  mucin  elixoid. 

I  can  usually  hand  the  patient  over  to  the  general  practitioner  to 
pursue  this  treatment,  and  it  becomes  only  necessary  to  pass  the  bougie 
once  a  month  or  once  every  six  weeks,  if  the  persistent  lubrication  of 
the  interior  of  the  oesophagus  is  kept  up  and  the  asepsis  of  the  mouth 
is  carefully  carried  out. 

Mr.  W.  M.  MoLLisoN. 

I  have  seen  some  cases  of  the  condition  and  have  found  them 
improved  if  not  cured  by  the  regular  passage  of  the  mercury-filled  tube. 
There  must  be  a  large  functional  element  in  the  cases  ;  the  neuro- 
muscular mechanism  of  the  oesophagus  being  affected.  The  interesting 
findings  of  Dr.  Brown  Kelly  would  not  negative  this  suggestion  but 
rather  support  it  since  an  organic  basis  is  common  to  all  functional 
arrangements  at  one  time  or  another. 
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The  last  two  cases  that  have  come  under  ray  care  were  of  the 
"  nervous  "  temperament  or  had  had  nerve  strain  :  the  first  was  that  of 
a  bank  clerk,  aged  39,  who  had  been  working  very  hard  during  the  War, 
from  9  a.m.  to  11  p.m.  at  times  ;  he  began  to  have  difficulty  in  swallowing 
in  October,  1914,  but  his  condition  improved  ;  the  symptoms  recurred 
with  much  flatulence  and  slight  vomiting  in  1916  :  X-ray  examination 
showed  much  dilatation  of  the  lower  part  of  the  oesophagus.  After  the 
use  of  the  mercury  tube  for  a  few  days  the  patient  wrote  to  say  that 
the  food  passed  well  and  that  he  no  longer  had  flatulence. 

The  second  case  was  that  of  a  nun,  also  aged  39 ;  she  was  seen  in 
April  of  this  year.  For  about  nine  years  she  had  had  the  sensation  that 
food  did  not  pass  down ;  sometimes  small  amounts  of  food  would  come 
up  suddenly  during  a  meal  ;  sometimes  she  had  the  sensation  that  food 
was  coming  up  and  this  suddenly  passed  off.  She  had  only  lost  a  little 
weight ;  for  four  years  she  had  had  spasmodic  cough  which  at  times  made 
her  sick.  X-ray  examination  showed  dilatation  of  the  lower  part  of  the 
(esophagus  and  the  passage  of  a  bougie  led  to  a  large  amount  of  food 
being  vomited.  The  passage  of  the  mercury  tube  was  easy  and  the 
symptoms  greatly  abated ;  the  patient  has  written  to  say  that  she  is 
better  but  that  she  has  to  pass  the  tube  at  times. 

The  War  has  shown  what  an  extraordinary  number  of  conditions 
may  be  functional,  so  that  there  seems  no  reason  why  the  condition 
under  discussion  should  not  fall  into  the  same  category.  Perhaps  the 
nearest  parallels  are  to  be  found  in  the  cases  of  persistent  vomiting  of 
months"  duration  following  gassing,  which  have  been  cured  by  simple 
persuasion. 

Dr.  Dan  McKenzie. 

I  have  had  experience  of  two  of  these  cases  of  dilatation  of  the 
oesophagus  and  so-called  cardiospasm.  One  of  them  occurred  many 
years  ago,  before  special  attention  had  begun  to  be  drawn  to  this  very 
interesting  subject  ;  and  it  proved  fatal.  The  patient,  a  man  of  middle 
age,  came  to  the  Central  London  Ear  and  Throat  Hospital  with  the 
story  which  most  of  these  patients  give,  of  the  arrest  and  regurgitation 
of  food,  and  when  he  arrived  at  the  hospital  he  had  had  absolute 
obstruction  to  food  and  liquids  for  three  days,  so  that  he  was  in  a 
condition  of  water-hunger,  although  he  did  not  seem  to  be  very  ill. 
When  I  passed  the  long  tube,  it  plunged  into  a  well  filled  with  food  and 
liquid,  the  result  of  his  having  tried  for  three  days  to  force  food  down. 
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It  took  me  two  hours  to  empty  this  :  though  if  it  occurred  now  I  should 
invert  the  patient  as  a  quick  means  of  evacuation.  The  emptying 
was  a  difficult  process,  because  pieces  of  meat  got  into  the  mouth  of 
the  aspirator,  and  each  time  the  instrument  got  blocked  it  had  to  be 
removed  and  cleared.  When  the  oesophagus  was  empty,  I  was  able 
to  get  a  Hill's  feeding  tube  into  the  stomach  and  to  feed  the  patient. 
I  left  the  tube  in,  and,  unfortunately,  the  house-surgeon,  at  the 
man's  request,  removed  it,  and  the  patient  strenuously  objected  to  its 
replacement.  Next  day  he  left  the  hospital,  but  returned  later  saying 
he  could  not  swallow.  As  he  refused  to  have  a  tube  passed  again, 
gastrostomy  was  performed.  The  surgeon's  finger  was  inserted  from 
below,  but  he  could  not  detect  any  spasm  or  indication  of  obstruction. 
The  man  died  from  shock. 

My  second  case  was  a  much  more  fortunate  one  :  he  is  still  under 
my  care  and  has  been  shown  before  this  Section.'  He  is  now  30  years 
of  age,  and  has  had  symptoms  of  obstruction  of  the  gullet  for  seventeen 
years.  He  keeps  fairly  well  by  means  of  occasional  dilatations  and 
he  can  now^  swallow  comfortably. 

Dr.  DuNDAs  Geakt. 

My  actual  experience  in  dealing  with  this  type  of  case  has  been 
almost  entirely  limited  to  one  I  saw  with  Dr.  Batty  Shaw  some 
time  ago,  in  which  I  had  the  opportunity  of  passing  a  long  bougie 
through  the  cardia  under  the  guidance  of  X-rays,  a  very  desirable 
precaution  because  there  was  a  sacculated  right  half,  the  patient  having 
a  fiask-shaped  oesophagus.  Dr.  Batty  Shaw  found  there  was  some 
digestive  disturbance  in  tw^o  of  his  cases,  the  exact  nature  of  which 
I  do  not  know. 

I  have  recently  read  of  an  interesting  point  in  relation  to  the 
physiology  of  the  lower  end  of  the  oesophagus — namely,  that  there 
are  rhythmical  gapings  of  its  lower  orifice  as  long  as  the  food  has  not 
become  acid,  but  that  as  soon  as  it  becomes  acid  the  cardia  closes  up  at 
once.  It  is  reasonable  to  suppose  that  if  there  is  hyperacidity,  dilatation 
will  cease,  and  that  the  contraction  will  be  more  acute  than  normally. 
Probably  in  many  cases  of  extreme  pyrosis  (waterbrash)  there  is  absence 
of  dilatation  of  the  lower  orifice,  and  some  dilatation  of  the  tube,  so  that 
very  large  quantities  of  saliva  collect — really  pharyngeal  secretions — 

'  Proceedings,  1915-16,  ix  (Sect.  Laryug.),  p.  5i. 
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these  constituting  the  so-called  waterbrash.  I  used  to  treat  these 
with  bicarbonate  of  soda  and  belladonna,  and  in  one  case  I  passed 
an  oesophageal  bougie,  with  relief  resulting.  Apparently,  in  the  cases 
under  consideration  there  is  an  idiopathic  tendency  to  dilatation, 
analogous  to  that  of  extraordinarily  dilated  intestines,  or  to  the  peculiar 
general  condition  which  gives  rise  to  ptoses,  such  as  gastroptosis  and 
enteroptosis. 

Sir  StClaik  Thomson. 

Cardiac  spasm  and  spasm  of  the  hiatal  orifice  appear  to  be  a 
little  mixed  and  I  should  be  glad  if  we  could  clear  up  some  of 
the  "  terminological  inexactitudes  "  of  this  valuable  debate. 


Mr.  Douglas  Harmee. 

Without  doubt  reflex  plays  an  important  part  in  the  production 
of  this  condition.  Some  years  ago,  I  had  under  my  care  a  colonel  who 
had  a  dilated  oesophagus,  and  who  had  at  times  so  much  spasm  that  he 
was  unable  to  swallow  anything.  On  one  occasion  he  said  that  while 
taking  his  soup  a  small  piece  of  carrot  which  it  contained  was  felt 
to  pass  with  great  difficulty  along  the  whole  course  of  the  oesophagus 
and  caused  considerable  pain.  When  it  reached  the  cardiac  orifice, 
it  stuck,  and  since  then,  namely  for  ten  days,  he  had  been  unable  to 
swallow  anything,  either  fluid  or  solid.  I  took  him  at  once  to  Dr.  Hurst, 
who  gave  him  some  bismuth,  which  dilated  his  oesophagus  considerably, 
but  did  not  enter  his  stomach.  Upon  my  passing  a  bougie  an  obstruction 
was  encountered  at  the  cardiac  orifice.  Pressure  was  maintained,  and 
the  bougie  suddenly  slipped  into  the  stomach,  so  easily  that  I  feared 
that  I  might  have  perforated  the  oesophageal  wall.  As  soon  as  it  was 
removed  he  said  :  "  That  has  cured  me;  now  I  shall  be  able  to  swallow." 
He  wrote  me  later  that  he  went  to  his  club,  ordered  a  beef-steak,  and 
ate  it  with  the  greatest  ease.  For  a  long  time  afterwards  he  had  no 
further  trouble.     I  had  not  used  cocaine. 

It  is  remarkable  how  suddenly  the  spasm  may  disappear  in  these 
old-standing  cases.  Some  years  ago,  Sir  Anthony  Bowlby  had  a  man 
under  his  care  who  had  suffered  from  this  condition  for  seven  years,  and 
was  steadily  getting  worse.  There  came  a  time  when  he  was  unable  to 
swallow  anything  and,  even  with  ana?sthesia,  efforts  to  pass  a  bougie 
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failed  :  this  was  before  I  practised  cesophagoscopy.  As  the  man's 
condition  was  so  bad,  gastrostomy  was  performed.  The  moment  he 
recovered  from  the  anaesthetic  in  the  ward  he  said  to  the  sister :  "  May 
I  have  a  drink  '?  "  She  said  :  "  But  you  can't  swallow  anything."  He 
replied  :  "  Yes,  the  obstruction  is  relieved."  He  was  given  water  to 
drink,  and  it  was  found  that  he  could  swallow  it  perfectly.  It  was 
decided  not  to  remove  his  tube  as  he  was  in  such  a  bad  condition, 
but  that  it  should  not  be  used.  He  was  sent  to  the  Swanley  convalescent 
home,  where  he  developed  pneumonia.  He  was,  therefore,  re-transferred 
to  St.  Bartholomew's,  and  he  died  some  time  afterwards.  The  post- 
mortem examination  showed  that,  apart  from  slight  dilatation  of  the 
oesophagus,  there  was  no  hypertrophy  in  any  part  of  its  course. 


Mr.  W.   HOWAETH. 

It  is  very  difficult  in  these  cases  to  make  out,  by  oesophagoscopic 
examination,  where  the  obstruction  really  lies,  whether  it  is  at  the  hiatal 
level  or  a  little  below.  Again,  though  I  have  looked  at  many  dozens 
of  skiagrams,  I  find  the  same  difficulty  in  locating  the  obstruction 
exactly.  I  cannot  see  any  particular  reason  for  seeking  an  extra- 
oesophageal  cause  for  this  obstruction,  and  I  am  content  to  believe  that 
it  may  lie  in  the  wall  of  the  oesophagus  itself.  What  may  cause  the 
inhibition  of  the  relaxation  that  normally  precedes  the  peristaltic  wave 
one  is  not  prepared  to  say,  but  we  know  that  variation  in  the  acidity,  or 
in  the  chemical  composition  of  the  stomach  content  can  in  some  way 
produce  this.  I  can  recall  two  cases  in  which  the  oesophagus  was  dis- 
tinctly dilated  and  held  more  than  a  pint  of  fluid,  but  in  which  I  could 
find  no  obstruction  whatever  above  the  diaphragm,  and  the  cesophago- 
scope  passed  easily  into  the  stomach.  I  had  the  abdomen  opened  at 
the  same  time,  and  just  below  the  diaphragm  in  the  wall  of  the 
abdominal  oesophagus  was  a  small  carcinoma  :  it  was  not  in  the  lumen 
of  the  gullet,  and  was  not  causing  obstruction,  but  the  irritation  set  up 
in  the  neuro-muscular  mechanism  evidently  sufficed  to  produce  excessive 
dilatation  of  the  gullet  above.  Dr.  Hill's  theory  may  be  a  good  one,  but 
it  does  not  appeal  to  me.  I  am  very  interested  in  Dr.  Brown  Kelly's 
views  with  regard  to  hyperaesthesia  as  normally  the  lower  end  of  the 
oesophagus  is  singularly  insensitive. 
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Colonel  A.  D.  Sharp,  A.M.S. 

The  possibility  of  the  faulty  co-ordination  theory  as  a  likely  explana- 
tion of  this  dysphagia  does  not  seem  to  have  been  exhausted.  Will 
Dr.  Hill  reconsider  whether  this  theory  of  faulty  co-ordination  does  not 
meet  the  case  ? 

I  was  specially  interested  in  his  diagram  (1)  showing  the  action  of 
the  tongue  muscles  in  straightening  as  they  pulled  the  oesophagus 
forward  and  upward,  so  undoing  the  "  repose  kinks  "  ;  and  (2)  showing 
the  bands  anchoring  the  oesophagus  to  the  crura.  As  Dr.  Hill  has 
shown,  the  oesophagus  is  a  potential  tube  in  repose  with  a  tendency  to 
sag  or  kink  at  certain  points.  The  first  part  of  the  act  of  swallowing 
converts  this  into  a  patent  tube,  more  or  less,  in  proportion  as  the 
tongue  muscles  elevate  the  oesophagus  into  position,  and  in  proportion 
as  the  anchoring  bands  hold.  Faulty  co-ordination  and  inequality  in 
the  pull  of  either  side  will  exaggerate  the  repose  position,  create  a 
feeling  of  difficulty  in  swallowing,  and  so  establish  something  of  the 
nature  of  a  "  swallow  stammer."  These  cases  resemble  functional 
aphonia :  some  are  cured  quickly,  others  are  very  obstinate. 

Mr.  H.  L.  Whale. 

One  of  Dr.  Brown  Kelly's  diagrams  (p.  53)  gives  a  list  of  the  foods 
taken  by  a  patient  at  his  four  daily  meals,  and  the  quantity  which  was 
retained  and  regurgitated  respectively.  I  notice  that  the  proportion 
retained  increased  as  the  day  wore  on.  This  does  not  correspond 
with  any  periodicity  in  the  secretion  of  the  gastric  juice ;  does 
Dr.  Brown  Kelly  consider  that  this  fact  throws  any  light  on  the 
causation,  or  suggests  a  functional  element  in  these  cases  ? 

The    PltESIDEXT. 

Before  Dr.  Brown  Kelly  replies,  will  Dr.  Hill  say  what  is  the  value 
of  the  researches  which  have  been  made  on  the  innervation  of  the 
oesophagus  ?  Seven  or  eight  years  ago  I  heard  Dr.  Guisez  deal  with 
this  subject  at  the  Hotel  Dieu,  and  he  mentioned  that  the  dilatation  of 
the  cardiac  end  of  the  oesophagus  was  due  to  the  special  dilator  branch 
of  the  vagus.  On  referring  to  Guisez's  book  I  find  that  it  was  Oppen- 
chowski,  of  Dorpat,  who  demonstrated  the  special  dilator  nerves  of  the 
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cardiac  end,  and  it  was  he  also  who  showed  the  action  in  constricting 
the  opening  of  the  branches  of  the  sympathetic  through  the  great 
splanchnic.  That  seems  to  be  the  mechanism  which  is  irritated  and 
which  produces  the  closure  of  the  orifice  in  these  cases.  In  Mr. 
Harmer's  case  we  saw  that  the  presence  of  a  very  small  foreign  body 
in  the  oesophagus  will  excite  spasm  quite  out  of  proportion  to  the  size 
of  that  body.  In  this  discussion  there  has  been  no  allusion  to  the 
superior  constrictor  of  the  oesophagus,  I  mean  the  circular  fibres  around 
its  upper  end,  and  their  share  in  the  mechanism,  which  is  only  second 
in  importance  to  the  closure  of  the  lower  end  in  these  dilatations. 
Nothing  was  said  as  to  the  mode  of  opening  of  the  mouth  of  the 
oesophagus,  except  that  it  was  passive  to  boluses  of  food,  whereas 
it  has  now  been  demonstrated  that  an  active  dilatation  takes 
place  in  anticipation  of  the  bolus  through  the  action  of  dilator 
filaments. 

Dr.    Hill    (in   reply). 

Mr.  Shattock,  Mr.  Howarth  and  others  have  failed  to  grasp  my 
meaning  as  to  what  takes  place  at  the  hiatus  of  the  diaphragm  during 
the  last  stage  of  the  deglutitory  act.  In  the  same  way  that  the  opening 
up  of  the  upper  orifice  of  the  gullet  is  dependent  not  on  any  intrinsic 
oesophageal  action  but  on  the  pulling  away  of  the  larynx  and  cricoid 
plate  from  the  spine  by  the  hyoid  and  tongue  muscles,  so  the  opening 
up  of  the  lower  region  of  the  gullet — the  phreno-cardiac  portion — is  not 
mainly  brought  about  by  the  intrinsic  oesophageal  musculature,  but  is 
mainly  actuated  by  the  musculature  of  the  crura  forming  the  margins 
of  the  hiatus.  I  draw  on  the  blackboard  an  inferior  view  of  the  hiatal 
region  at  rest  when  it  appears  as  a  long  lanceolate  slit  enclosing  the 
collapsed  laterally  compressed  gullet.  I  maintain  that  whether  or  not 
there  are  inhibitory  nerves  which  bring  about  dilatation  of  the  cardia, 
the  intrinsic  gullet  musculature  is  powerless  to  make  the  margins 
of  the  hiatus  in  the  diaphragm  assume  a  circular  or  elliptical  form, 
which  is  a  necessary  antecedent  to  the  expansion  or  patency  of  the 
previously  collapsed  and  compressed  gullet.  If  this  phrenic  mechanism 
is  at  fault  it  would  explain  functional  stenosis  at  the  hiatal  level.  There 
is  no  proof  that  hypertonic  contraction  or  spasm  occurs  in  these  cases, 
for  the  endoscopic  appearances  are  normal.  As  regards  the  drawings 
of  Starck  and  Guisez,  their  pictures  when  they  are  not  within  the 
limits  of  normality  are  purely  fanciful.     Achalasia  may  possibly  be  a 
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factor  in  functional  stenosis  at  the  hiatal  level,  but  in  my  view  the 
phrenic  factor  is  necessarily  of  far  greater  importance,  and  has  been 
too  long  ignored. 


Professor   Shattock    (in   further  comment). 

One  can  imagine,  indeed  one  is  disposed  to  believe,  that  those  phrenic 
fibres  which  surround  the  opening  are  inhibited  in  their  contraction  as 
the  oesophageal  contents  pass.  It  is  so  in  the  case  of  the  urethra. 
When  the  bladder  contracts  to  empty  itself,  the  compressor  urethra? 
relaxes,  but  the  urethra  does  not  expand,  as  Dr.  Hill  would  suppose  in 
the  case  of  the  oesophagus  ;  it  merely  relaxes.  But  given  such  an 
inhibition,  there  is  no  reason  why  the  aperture  should  be  made  round 
instead  of  remaining  as  an  inert  slit. 


Dr.   Brown  Kelly  (in  reply). 

I  have  endeavoured  to  deal  with  the  subject  from  a  practical 
standpoint.  In  1912,  at  Liverpool,  I  discussed  the  various  theories  that 
had  been  brought  forward  w^ith  regard  to  the  aetiology  of  this  affection. 
The  opinions  I  have  expressed  to-day  are  founded  on  observation, 
and  it  remains  for   you  to  put  them  to  the  test. 


The  Pathology  of  CEsophagectasia  (Dilatation  of  the 
(Esophagus  without  Anatomic  Stenosis  at  the  Cardiac  Orifice). 

Eemarks  by  Irwin  Moore,   M.B. 

I  HAVE  compiled  the  following  notes  and  references  relating  to  the 
unique  series  of  specimens  shown  at  this  meeting.  With  one  exception 
the  drawings  have  been  carefully  executed  by  Mr.  Thornton  Shiells, 
under  my  immediate  supervision,  with  the  collaboration  of  Professor 
Shattock,  and  in  order  to  obviate  the  magnification  caused  by  the 
cylindrical  jars  in  which  the  majority  of  them  are  preserved,  the 
preparations  were  submerged  in  a  water  bath  with  flat  sides.  Special 
care  has  been  taken,  in  each  case,  to  depict  the  thickness  of  the 
oesophageal  wall  accurately,  especially  at  the  cardiac  orifice.     Owing  to 
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the  fact  that  nearly  all  the  specimens  have  been  preserved  in  spirit, 
some  shrinkage  will  have  taken  place,  but  this  would  be  uniform  in 
each  and  of  no  considerable  degree ;  and  it  must  be  borne  in  mind  that 
the  subphrenic  portion  of  the  gullet  always  appears  shorter  and  thicker 
than  when  recently  removed.  I  am  greatly  indebted  to  Professor 
Shattock  for  having  helped  me  to  draw  up  the  additional  notes 
(included  in  brackets)   appended  to  some  of  the  specimens. 

1  might  add  to  the  observations  made  by  the  different  speakers,  by 
drawing  attention  to  the  interesting  fact  that  in  a  certain  number  of 
these  cases  it  is  reported  that  the  contents  of  the  dilated  oesophagus 
remained  ^?^  situ  after  death.  As  it  is  obvious  that  all  active  muscular 
contraction  had  then  ceased,  the  obstruction  at  the  lower  end  can  only 
be  attributed  to  the  mechanical  pressure  of  the  surrounding  parts,  as 
in  the  retention  of  urine,  e.g.,  in  the  bladder  after  death.  Another 
matter  to  which  attention  may  be  drawn  is  the  association  of  neuroses 
with  the  condition  under  discussion.  This  has  been  fully  referred  to 
by  Dr.  Batty  Shaw,^  in  the  three  of  these  cases,  e.g..  Specimens  I,  IX, 
and  X,  and  receives  some  confirmation  from  a  further  case  also  recorded 
in  the  present  series,  e.g.,  Specimen  II,  in  which  the  family  history 
showed  a  marked  susceptibility  to  vomiting. 

The  original  drawings  of  these  specimens,  with  their  references, 
will  be  bound  and  catalogued  under  the  title  of  "  CEsophagectasia 
(Dilatation  of  the  (Esophagus  without  Anatomic  Stenosis),"  and 
placed  in  the  library  of  the  Royal  Society  of   Medicine.'^ 

Specimens   exhibited   from   the   London   Museums,  including   a 
Specimen  from  the  Victoria  Infirmary,  Glasgow. 

(/)    Unviounted  Specimen  from  the  Museum  of  St.   George's  Hospital^ 
(fig.  1,  p.  79). 

Shown  by  Mr.  BAR  WELL. 

Description.^"  Eemoved  from  a  female,  aged  34,  showing  great  fusiform 
dilatation  of  the  oesophagus,  extending  from  the  level  of  the  cricoid  cartilage 
to  the  cardia.     Measuring  10  in.  in  length  and  4?  in.  in  its  maximum  width. 

■  Proc.  Boy.  Soc.  Med.,  1917,  x  (Sect.  Med.),  p.  12. 

2  In  view  of  the  rarity  of  these  cases,  and  the  importance  in  connexion  with  the  causative 
factor  of  a  thorough  examination  of  the  parts  in  situ.  Professor  Shattock  would  be  pleased 
if  anyone,  holding  a  post-mortem  on  one  of  these  cases,  would  kindly  notify  him  at  the 
Royal  College  of  Surgeons. 

■'  Not  yet  catalogued  and  numbered. 
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When  opened  it  contained  fully  a  pint  of  milk.  There  is  muscular  hyper- 
trophy, ulceration  of  the  mucosa  with  small  white  patches  (epithelial  islands) 
scattered  ahout.     The  stomach  was  small  and  catarrhal." 

[The  right  vagus  in  this  case  is  reported  to  have  heen  dissected  out  and 
"  appeared  to  be  normal."  The  dilatation  involves  the  whole  of  the  oosophagus 
as  far  as  the  actual  orifice  of  the  stomach.  This  is  the  case  also  in  specimens 
Nos.  8  and  10.  The  cardiac  orifice  was  described  as  narrowed  but  dilatable. 
If  narrowed  it  is  not  technically  strictured  so  as  to  produce  a  mechanical 
obstruction.] 

The  diagnosis  during  life  was  cerebral  tumour  or  toxaemia. 

History  of  the  Case} — Patient  had  suffered  from  asthma  [for  how  long  not 
stated]  and  always  required  to  swallow  slowly,  and  this  difficulty  had  increased 
during  the  last  ten  years.  She  became  pregnant  in  July,  1914,  and  remained 
well  until  January,  1915,  when  constant  vomiting  after  food  began,  for  the  relief 
of  which  induction  of  labour  was  performed  at  the  thirty-fourth  week.  Vomiting 
continued,  very  often  associated  with  an  act  of  coughing,  followed  by  delirium, 
nystagmus,  deafness,  and  dimness  of  vision.  Patient  was  much  emaciated. 
When  admitted  to  St.  Geoi-ge's  Hospital  on  February  27,  1918,  well-marked 
bilateral  optic  neuritis  was  present.  The  lungs  were  distinctly  emphysematous, 
the  deep  reflexes  diminished,  and  the  urine  contained  a  trace  of  albumin. 
Patient  died  thirty-six  hours  after  admission. 

(This  case  was  under  the  care  of  Dr.  x\rthur  Latham.) 

(17)    Specimen,   Series  IX,  No.  21a,  fru?n  the  Museum  of 
St.  George's  Hospital'^  (fig.  2,  p.  80). 

Shown  by  Mr.  Barwell. 

Description. — Moderate  oesophagectasia.  "  Removed  from  a  boy,  aged  8. 
The  commencement  of  the  oesophagus  is  of  normal  size.  Below  this  point 
the  oesophagus  is  dilated,  its  circumference  when  distended  measuring  3J  in., 
and  at  the  post-mortem  examination  it  contained  liquid  food.  It  was  9^  in. 
in  length.  The  muscular  coat  was  hypertrophied.  The  mucosa  was  normal. 
The  lower  end  of  the  oesophagus  was  of  normal  size — a  finger  easily  passing 
into  the  oesophagus  from  the  stomach.     There  was  no  sign  of  stricture." 

History  of  Case.^ — After  an  attack  of  whooping-cough  patient  began  to 
suffer  from  choking  fits  ;  succeeded  by  vomiting  which  resisted  all  treatment. 
Death  occurred  six  weeks  later.  The  family  history  showed  a  marked  suscep- 
tibihty  to  vomiting.  One  child  died  of  vomiting  during  scarlet  fever,  whilst 
another  had  an  attack  of  vomiting  from  which  it  recovered.  An  uncle  died  of 
vomiting  believed  to  be  of  nem'otic  origin. 

'  For  full  notes  see  Proc.  Boy.  Soc.  Med.,  1917,  x  (Sect.  Med.),  p.  8. 

-  Descriptive  Catalogue  of  the  Pathological  Museum  of  St.  George's  Hospital,  London. 

'  For  full  notes  of  this  case  see  H.  D.  Rolleston,  "  Simple  Dilatation  of  the  Oesophagus," 
Trans.  Path.  Soc.  Lond.,  1896,  xlvii,  p.  37. 
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(This  case  was  under  the  care  of  Sir  (then  Mr.)  Edgcombe  Venning.) 

[The  segmented  appearance  of  the  oesophagus  is  obviously  due  to  its  having 
been  filled  out  v^'ith  a  series  of  pledgets  of  cotton  wool  before  being  placed 
in  alcohol.  It  has  been  supposed  that  the  foregut  is  segmented  in  corre- 
spondence with  the  metameres  of  the  trunk.  Fleiner^  looks  upon  the  dilata- 
tion in  these  cases  as  congenital,  and  calls  it  the  preventriculus  (Vormagen),  and 
following  Luschka  has  adopted  Mehnert's^  enteromere  theory  to  explain  this. 
He  says  "  the  primary  foregut  from  which  the  oesophagus  is  derived  is 
segmented  like  a  rosary,  and  the  musculature  may  be  looked  upon  as  con- 
sisting of  a  number  of  segments,  which  Mehnert  calls  enteromeres,  separated 
from  one  another  by  a  narrow  zone  or  constriction.  Each  segment  corresponds 
to  a  vertebra,  and  each  narrow  zone  to  an  intervertebral  disk.  There  are 
twelve  segments  and  thirteen  narrow  zones  or  constrictions.  One  segment 
is  below  the  diaphragm  and  the  rest  are  above."  Fleiner  thinks  "that  from  an 
anomaly  in  development  one  or  more  of  these  enteromeres  may  remain,  and  the 
muscular  fibres,  being  weak,  will  give  way."  This  conception  does  not  rest 
upon  observation  :  and  at  the  present  time  embryologists  are  agreed  that  the 
primitive  gut  is  never  at  any  time  more  than  a  simple  tube.  The  constrictions 
shown  in  the  specimen  cannot,  for  this  reason,  be  attributed  to  such  a  primitive 
disposition.] 

H.  D.  Eolleston,^  who  made  the  post-mortem  on  this  case,  has  fully 
described  the  specimen  and  discussed  the  possible  causative  factor  under  the 
title  of  "  Simple  Dilatation  of  the  OEsophagus."  He  points  out  that  in  this 
specimen  there  is  "no  sign  of  any  special  hypertrophy  of  the  muscular  fibres 
forming  the  cardiac  sphincter."  To  this  author^  has  been  given  the  credit 
of  having  first  enunciated  the  inco-ordination  theory  of  the  disease,  for  in 
referring  to  this  case  he  suggested  that  "  possibly  a  failure  in  the  co-ordinating 
mechanism  by  which  the  cardiac  sphincter  is  relaxed  during  swallowing — a  kind 
of  stammering  as  in  speech — might  give  rise  to  both  hypertrophy  and  dilatation 
of  the  oesophagus."  "  Paralysis  or  continued  inhibition  of  the  longitudinal 
muscular  fibres  of  the  oesophagus,"  he  remarks,  "  would  allow  dilatation  of 
the  tube  to  occur,  and  at  the  same  time  by  interfering  with  the  opening  of 
the  cardiac  sphincter,  would  induce  hypertrophy  of  the  circular  muscular  coat." 

A  study,  however,  of  the  literature  reveals  the  fact  that  Einhorn^  (New 
York)  had  made  this  suggestion  eight  years  previously  (in  1888).      In  referring 

'  Fleiner,  "  Neue  Beitrage  zur  Pathologie  der  Speiserobre,"  Mimch.  vied.  Wochenschr., 
1900,  xlvii,  pp.  529,  578. 

-  Mehnert,  "  Ueber  die  klin.  Bedeut.  d.  CEsophagus  und  Aortenvariatinen,"  Arch.  f.  klin, 
Chir.,  1899,  Iviii ;  cited  also  by  Lerche  (St.  Paul,  Minnesota),  Amer.  Journ.  Med.  Sci.,  1907, 
cxxxiv,  p.  528. 

'  Trans.  Path.  Soc.  Loud.,  1896,  xlvii,  p.  37. 

*  Cited  by  Hurst,  "  Achalasia  of  the  Cardia,"  Quart.  Jotcrn.  Med.,  1914-15,  viii,  p.  301. 

^  Med.  Record,  1888,  liv,  p.  751  ;  Wien.  med.  Presse,  1890,  xxxi,  pp.  54,  91  ;  "  Idiopathic 
Dilatation  of  (Esophagus,'"  Amer.  Journ.  Med.  Sci.,  1900,  cxx,  p.  291. 
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to  a  case  which  he  recorded  of  "Dysphagia  with  Dilatation  of  the  Qilsophagus  " 
he  expressed  the  opinion  that  "  a  lack  in  the  reflex  relaxation  or  opening  of  the 
cardia  during  the  act  of  swallowing  "  would  account  for  the  condition. 


(777)     Specimen,  Series  IX,  No.  21b,  from  the  Museum  of 
St.  George's  Hospital  ^  (fig.  3,  p.  81). 

Shown  by  Mr.  Barwell. 

Description. — "  Removed  from  a  man,  aged  28  years.  CEsophagus  dilated 
in  fusiform  fashion  over  its  middle  five-sevenths,  and  contained  much  modified 
food.  Circumference  at  widest,  3i^  in.,  corresponding  with  a  circular  tube  1  in. 
in  diameter.  Mucous  membrane  shredding  and  muscle  greatly  hypertrophied, 
but,  microscopically ,  no  other  change  visible.  At  the  cardiac  end  it  was  nar- 
rower than  elsewhere,  but  there  is  nothing  approaching  to  a  stricture.  There 
is  no  abnormal  predominance  of  circular  fibres  or  inferiority  in  numbers  of 
longitudinal  fibres.  The  stomach  is  small  and  contracted,  generalized  miliary 
tuberculosis  was  found,  but  the  total  amount  of  tubercular  mischief  was  not 
great ;  the  chief  seat  being  in  the  lungs,  especially  the  left  upper  lobe." 

[In  the  specimen  the  lower  end  of  the  cesophagus  is  somewhat  sharply 
bent  on  the  adjoining  portion  of  the  stomach  ;  presumably  from  the  parts 
having  been  hardened  in  a  misplaced  condition  after  death.] 

History  of  Case. — Admitted  December  28,  1898,  sufi"ering  from  extreme 
emaciation,  with  epigastric  pain  and  tenderness.  Twelve  months  before  had 
had  difficulty  in  swallowing  with  frequent  vomiting,  and  "  tulies  were  passed  " 
down  the  gullet.  Ingested  food  was  returned  immediately  and  unchanged  ; 
vomit  acid  and  containing  mucus.  Bougies  passed  as  far  as  17  in.,  but  no 
obstruction  was  encountered.  On  the  fifth  day  after  admission,  laparotomy 
was  performed,  but  nothing  abnormal  was  found  in  the  stomach  or  elsewhere. 
Death  nine  days  after  admission. 

This  case  was  under  the  care  of  Dr.  Penrose  and  Mr.  Dent. 

{IV)   Specimen  No.  91*2,  fro7n  the  Museum  of  St.  Thomas's  Hospital  ^ 

(fig.  4,  p.  82). 

Shown  by  Mr.  Howarth. 

Description. — An  extremely  dilated  cesophagus  from  a  woman,  aged  60. 
"  The  dilatation  increases  from  the  upper  end  to  the  junction  of  the  middle 
and  lower  thirds,  where  the  canal  measures  Oo  in.  in  circumference ;  beyond 
this  it  diminishes,  until,  at  the  cardiac  orifice,  the  esophagus  regains  its 
normal   dimensions.      The   mucous    membrane  is    superficially  ulcerated  for 

>  Descriptive  Catalogue  of  the  Pathological  Museum  of  St.  George's  Hospital,  London. 
-  Descriptive  Catalogue  of  the  Pathological  Collection  in  the  Museum  of  St.  Thomas's 
Hospital,  1892,  part  ii,  p.  10. 
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considerable  areas  ;  the  muscular  coat,  although  increased  in  area  by  the  dilata- 
tion, is  as  thick  as  natural,  from  compensatory  hypertrophy.  The  stomach 
•was  of  the  ordinary  size  and  perfectly  healthy,  and  its  cardiac  and  pyloric 
orifices  in  every  way  normal.  There  was  tubercular  disease  of  the  liver  and 
bronchial  glands.     A  rod  of  whalebone  has  been  passed  through  the  cardia." 

History  of  Case. — Death  from  peritonitis  following  perforating  ulcer  of  the 
duodenum. 

[Further  clinical  notes  of  this  case  are  not  obtainable.] 

(F)    Specimen  No.  912a,  from   the  Museum  of  St.  Thomas's  Hospital^ 

(fig.  5,  p.  83). 

Shown  by  Mr.  HOWARTH. 

Description. — "  Eemoved  from  a  male.  The  lower  8  in.  of  an  oesophagus 
(unopened)  with  the  cardiac  end  of  the  stomach.  The  oesophagus  is  dilated 
throughout — measuring,  where  most  so,  2  in.  in  diameter — but  without  any 
organic  obstruction.  The  muscular  wall  of  the  dilated  canal  presents  no 
signs  of  atrophy."  A  stout  glass  rod  has  been  passed  through  the  cardiac 
orifice. 

History  of  Case. — Patient  suffered  from  oesophageal  obstruction  for  thirteen 
years,  and  ultimately  died  of  inanition. 

[Further  clinical  notes  unobtainable.^ 


{VI)    Specimen  No.  552,  fro7n  the  Museum  of  Guifs  Hospital^ 

(fig.  6,  p.   84). 

(This  is  Sir  Samuel  Wilks's  well-known  case.) 

Shown  by  Mr.  MoLLISON. 

Description. — "  An  oesophagus  and  stomach  removed  from  a  patient,  aged  74. 
The  oesophagus  is  greatly  dilated.  Its  walls  are  of  great  thickness  from  the 
increased  muscular  development  of  its  coats.  It  is  11  in.  long,  and  measures 
Gi  in.  in  external  circumference  at  its  widest  part.  It  is  of  nearly  uniform 
size  throughout,  although  slightly  bulging  in  two  parts.  Towards  the  stomach 
it  suddenly  contracts.  It  is  here  constricted  to  half  its  usual  diameter.  The 
cardiac  orifice  is  laid  open  and  measures  only  li  in.  transversely.  There  is  no 
appearance  of  fibroid  thickening  or  cicatrization  of  this  orifice." 

'  Descriptive  Catalogue  of  the  Pathological  Collection  in  the  Museum  of  St.  Thomas's 
Hospital,  1892,  part  ii,  p.  10. 

^  Descriptive  Catalogue  of  the  Pathological  Specimens  contained  in  the  Museum  of  Guy's 
Hospital,  1894,  3rd  ed.,  i,  p.  187  ;  Wilks,  Trans.  Path.  Soc.  Land.,  1866,  xvii,  p.  138  ;  cited 
by  Hilton  Fagge,  "  A  Case  of  Simple  Stenosis  of  the  (Esophagus,"  Guy's  Hosp.  Reports, 
1872,  3rd  ser.,  xvii,  p.  416. 
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[The  stomach  (which  has  been  looped  up  by  the  side  of  the  cjesophagus  and 
is  not  shown  in  the  drawing)  is  much  dilated  and  its  walls  abnormally  thin  ; 
the  pylorus  is  quite  free  from  disease.  Although,  in  the  original  account  of 
this  specimen  (Wilks,  loc.  cit.)  there  is  an  allusion  to  a  scar,  it  must  be 
admitted,  as  stated  in  the  more  recent  description  above  cited,  that  tliere  is 
"  no  appearance  of  fibroid  thickening  or  cicatrization  of  the  cardiac  orifice." 
In  the  light  of  knowledge  since  gained  with  regard  to  dilatation  of  the  oeso- 
phagus, there  can  be  no  hesitation  in  placing  this  case  into  the  group  of 
tt'sophagectasia  of  neuro-muscular  origin.  Both  the  muscular  wall  and  the 
mucosa  of  the  cardiac  canal  are  natural  in  appearance,  the  longitudinal  folds 
of  the  membrane  being  of  the  kind  regularly  seen  at  this  spot.  It  may  be 
pointed  out  that  the  prominent  liorizontal  fold  at  the  lower  end  of  the 
CBSophagus  is  due  solely  to  the  latter  having  been  artificially  misplaced  so 
as  to  lie  parallel  with  the  long  axis  of  the  stomach,  the  direction  of  which 
has  been  reversed.] 

History  of  the  Case. — •"  Since  boyhood,  patient  had  difdculty  in  swallowing 
solid  food,  small  quantities  of  which  were  regurgitated  after  meals,  so  that  he 
might  have  been  regarded  as  a  ruminating  animal.  He  never  could  take  any 
meal  without  eating  very  slowly  and  masticating  very  carefully,  and  at  the 
same  time  taking  a  draught  of  fluid  to  wash  down  every  bolus  of  food  as  soon 
as  it  entered  the  gullet.  He  always  brought  back  some  portion  by  '  an  act  of 
coughing '  and  not  vomiting.  The  passage  of  bougies  relieved  the  symptoms. 
The  complaint  caused  no  inanition  and  the  patient  died  of  pneumonia." 

{VII)    Specimen  No.  550,  from  the   Muse  inn  of  Guy's  Hospital^ 

(fig.  7,  p.  85). 

Shown  by  Mr.  MoLLlsoN. 

Description.—  "  Local  hypertrophy  of  the  mucous  membrane  of  the  oeso- 
phagus. An  oesophagus  laid  open  to  show  upon  its  mucous  membrane  numerous 
raised  patches,  round  and  oval  in  shape,  and  varying  in  size  from  a  pin's  head  to  a 
split  pea.  The  nodules  have  a  smooth  convex  sviiface,  and  histologically  are  seen 
to  be  due  to  local  thickenings  of  the  epithelium.  Tlie  muscular  coat  at  the  lower 
end  of  the  oesophagus  is  seen  to  be  hypertrophied." 

The  following  additional  description  has  been  obtained  from  the  post-mortem 
notes.  No.  160,  1866  :  The  oesophagus  was  in  a  very  remarkable  state,  its 
muscular  tissue  being  very  much  hypertrophied,  especially  opposite  tlie 
enlarged  heart ;  there  w^as,  moreover,  a  warty  condition  of  the  mucous 
membrane. 

Historij  of  Case. — Patient,  aged  62,  was  admitted  to  hospital  in  May,  1866, 
for  albuminuria  and  dilated  heart,  and  lay  in  a  dying  state  for  many  days.     At 

'  Descriptive  Catalogue  of  the  Pathological  Specimens  in  the  Museum  of  Guy's  Hospital, 
1894,  3rcled.,  i,  p.  187. 
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the  autopsy  the  heart  was  found  to  weigh  I82  oz.,  and  the  kidneys  were 
granular. 

(This  case  was  under  the  care  of  Dr.  Pavy.) 

iThe  muscular  hypertrophy  in  the  specimen  involves  the  circular  fibres  at 
and  above  the  cardia,  for  a  distance  of  5  cm.  (2  in.).  In  the  divided  edge  on 
the  opposite  side  there  is  a  track  of  similar  thickening,  but  extending  upwards 
for  twice  the  distance ;  and  even  above  this  the  muscular  wall  is  unusually 
well  developed.  (In  the  specimen,  the  muscle,  where  thickest,  has  been  cut 
obliquely,  and  appears  thicker  than  it  actually  was.)  In  this  case  there  is  no 
dilatation.  A  microscopic  examination  of  the  elevations  referred  to  shows 
that  they  consist  of  hypertrophic  papillae,  with  a  correspondingly  increased 
production  of  interpapillary  epithelium  ;  the  summits  of  the  papillee  project 
slightly  from  the  free  surface.  The  lesions  may  be  classed  as  sessile  papillo- 
mata.  There  is  in  the  Museum  of  St.  Thomas's  Hospital  a  specimen  (No.  917)^ 
consisting  of  tlie  lowest  -4  in.  of  an  oesophagus,  the  mucosa  of  which  presents 
many  small  circular  elevations  of  similar  structure.  The  whole  of  the  oesophagus 
was  affected.  There  is  no  dilatation  of  the  canal,  and  no  hypei'trophy  of  the 
muscular  coat.] 


{VIII)    Specimen    No.  1833,    from  tJie  Museum  of  St.  Bartliolomew' s 
Hospital-  (fig.  8,  p.  86). 

Shown  by  Mr.  EoSE. 

Description. — "An  oesophagus  with  a  portion  of  the  stomach,  removed 
from  a  male,  aged  20.  A  dilatation  of  the  oesophagus  commences  immediately 
below  the  pharynx,  and  gradually  increases  to  its  termination  in  the  stomach. 
In  its  lower  half  it  measured  nearly  6  in.  in  circumference.  In  the  upper  half 
of  the  dilated  oesophagus  the  lining  membrane  is  sound  ;  in  its  lower  half  the 
greater  part  of  this  membrane  is  superficially  ulcerated  and  shreds  of  it  hang 
in  the  interior  of  the  tube.  Just  above  the  stomach  the  complete  removal  of 
the  lining  membrane  exposes  the  muscular  fibres  of  the  oesophagus,  which  are 
here,  and  on  every  part  of  the  canal,  hypertrophied.  The  cardiac  orifice  was 
free  and  the  stomach  was  healthy."' 

:The  rugae  of  the  gastric  mucosa  adjoining  the  cardiac  orifice  are  obliterated 
from  oedema  due  to  an  extension  of  the  infective  process  which  has  led  to  the 
ulceration  of  the  lower  end  of  the  oesophagus.  The  cardiac  orifice  (as  stated 
in  the  description  cited)  is  not  strictured  ;  and  its  mucous  lining  presents  the 
longitudinal  folds  natural  in  the  resting  condition  of  the  canal.J 

History  of  Case. — Patient  had  had  signs  of  this  disease  for  about  eighteen 

'  Specimen  No.  917,  Descriptive  Catalogue  of  the  Pathological  Collection  in  the  Museum 
of  St.  Thomas's  Hospital,  1892.  part  ii  ;  Trans.  Path.  Soc.  Lond.,  1885,  xxxvi,  p.  189. 

-  Descriptive  Catalogue  of  the  Anatomical  and  Pathological  Museum  of  St.  Bartholomew's 
Hospital,  1882,  i,  p.  281. 
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months  before  his  death,  with  frequent  sickness  about  two  hours  after  taking 
food,  pain  and  tenderness  in  the  epigastric  region,  and  a  feeling  as  if  his  food 
stopped  at  the  lower  part  of  the  cesophagus.     He  died  from  peritonitis. 

{TX)    Specimen  No.  152-2,  fro7n  the  Miiaeum  of  University  College 
Hospital^  (fig.  9,  p.  87). 

Shown  by  Mr.  HERBERT  TiLLEY. 

Description.  —  Fusiform  oesophagectasia  of  the  whole  thoracic  gullet. 
"  Removed  from  a  female,  aged  .35.  The  oesophagus  was  greatly  dilated  and 
was  filled  with  undigested  food,  and  no  stricture  could  be  made  out.  The 
oesophagus  measured  24  cm.  (9i  in.)  in  length.  At  the  upper  end  the  internal 
circumfei'ence  measured  4*5  cm.  (if  in.).  At  thecardia  5  cm.  i'A  in.).  Between 
these  points  involving  the  whole  oesophagus  there  is  a  fusiform  dilatation, 
which  reaches  its  maximum  at  about  an  inch  below  the  middle,  where  the 
internal  circumference  is  1.3  cm.  (5g  in.).  The  wall  is  slightly  increased  in 
thickness  at  the  lower  end  and  becomes  somewhat  gradually  thinner  towards 
the  upper  part.  In  the  main  part  of  the  dilatation  the  longitudinal  rugae  are 
smoothed  out,  but  are  present  at  the  upper  and  lower  portion  of  the  tube.  In 
the  latter  position  the  mucous  membrane  is  swollen,  resembling  somewhat  the 
condition  in  chronic  gastritis.  A  finger  could  be  passed  through  the  cardiac 
opening  of  the  stomach  into  the  oesophagus,  and  no  resistance  could  be  felt." 

lAs  in  specimens  Nos.  8  and  10  the  dilatation  extends  to  the  gastric  orifice. 
In  the  middle  portion  of  the  dilatation  there  is  some  loss  of  mucous  membrane, 
leading  to  exposure  of  the  circular  muscle  fibres. , 

History  of  Case.' — Duration  of  illness  two  years.  Began  with  attacks  of 
pain  in  the  upper  abdomen,  with  vomiting  ;  such  attacks  recurring  periodically, 
the  pain  finally  becoming  continuous.  Noha?matemesis.  Last  six  weeks :  Attacks 
more  violent,  and  dyspncea  superadded,  occurring  in  paroxysms  of  half  an  hour's 
duration.  Patient  thin  ;  inspiratory  stridor,  especially  on  exertion.  Cough. 
DifiQculty  in  taking  solid  food.  The  vomiting  was  generally  brought  on  by  an 
attack  of  coughing.     Death  from  broncho-pneumonia. 

(This  case  was  under  the  care  of  Dr.  Martin.) 

(X)    Specimen  No.  4004,  frotn  the  Museum  of  University  College 
Hospital''  (fig.  10,  p.  88). 

Shown  by  Mr.  HERBERT  TiLLEY. 

Description. — "  Removed  from  a  male,  aged  55.  The  oesophagus  measured 
28  cm.  (11  in.)  in  length.  For  6  cm.  (2f  in.),  as  far  down  as  the  bifurcation 
of  the  trachea,  there  is  a  slight  cylindrical  dilatation  and  marked  hypertrophy. 

'  Supplementary  Catalogue  of  the  Pathological  Museum  of  University  College  Hospital. 

=  For  full  notes  see  Proc.  Roy.  Soc.  Med.,  1917,  x  (Sect.  Med.),  p.  2. 

'  Supplementary  Catalogue  of  the  Pathological  Museum  of  University  College  Hospital. 
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For  17  cm.  (6f  in.)  below  the  bifurcation  there  is  a  large  fusiform  dilatation 
with  circumference  of  16  cm.  (6i  in.),  with  marked  hypertrophy  of  the  walls 
in  the  upper  third.  For  4  cm.  (li  in.)  and  below  the  fusiform  dilatation  there 
is  a  slight  cylindrical  dilatation  with  marked  hypertrophy.  The  lowest  1"5  cm. 
(^  in.  )  of  the  tube  is  normal  in  calibre.  There  are  no  ulcers  in  the  lower 
part  of  the  oesophagus  or  cardiac  end  of  the  stomach." 

[This  specimen  i$  of  particular  interest  and  value  in  that  it  shows  a  localized 
overgrowth  of  circular  muscle  corresponding  with  the  cardiac  canal — a  condi- 
tion present,  but  to  a  much  less  marked  degree,  in  only  one  other,  viz.,  that  in 
the  London  Hospital  Museum,  which  is  figured  by  Sir  Hugh  Rigby  in  Choyce's 
"  System  of  Surgery."  The  longitudinal  rug;o  in  the  cardiac  canal  are  very 
pronounced.] 

Historij  of  Case} — Duration  of  illness  eighteen  years.  Began  with  a  fit  of 
imconsciousness  preceded  by  coughing  (occurring  immediately  after  a  meal). 
Complete  recovery  from  this,  but,  three  days  later,  patient  was  unable  to 
swallow  properly.  Had  difficulty  in  swallowing  and  retaining  food  off  and  on 
ever  since,  with  pain  in  the  chest,  not  related  to  meals.  Last  six  weeks 
general  weakness,  dysphagia  more  severe,  the  food  being  returned  directly  after 
swallowing  ;  pain  in  chest  worse.  Last  two  weeks  shortness  of  breath  and 
cough.  Increasing  weakness.  Patient  wasted,  rather  short  of  breath,  some 
pain  in  upper  abdomen,  with  tenderness,  cough  and  bronchitis.  Bougie  passed 
into  stomach  without  difficulty  ;  a  smaller  one  subsequently  passed  caused 
discomfort  and  retching.  No  free  HCl  in  vomit ;  lactic  acid  present.  Post- 
mortem :  Coronary  disease  of  heart.     No  other  abnormality  was  present. 

(This  case  was  under  the  care  of  Dr.  Batty  Shaw.) 

(AT)    Specimen  No.  4004a,  from  the  Museum  of  University  College 
Hospital'^  (fig.  11,  p.  89). 

Shown  by  Mr.  Herbert  Tilley. 

Description. — "  Removed  from  a  female, aged  51.  The  asophagus  is  23'5  cm. 
in  length  (9i  in.).  Its  upper  and  cardiac  orifices  are  of  normal  size,  between 
these  the  tube  is  dilated  throughout,  its  internal  measurements  being  from 
6  cm.  (2f  in.)  circumference  at  the  level  of  the  cricoid  to  13'5  cm.  (5s  in.) 
circumference  at  the  level  of  17  cm.  (6s  in.)  below  the  cricoid.  At  the  lower 
end,  just  above  the  cardia,  is  an  oval  ulcer  about  1  in.  in  length.  The  muscle 
in  the  lower  half  of  the  dilatation  is  distinctly  hypertrophied,  but  at  and  for  a 
short  distance  above  the  cardia  it  is  normal.  The  lower  tracheal  and  bronchial 
glands  are  enlarged  and  caseous  and  adherent  to  oesophagus.  The  oesophagus 
is  ulcerated  through  in  two  places  owing  to  breaking  down  of  the  glands." 

[As  in  specimens  Nos.  1  and  8,  the  dilatation  of  the  oesophagus  involves  the 
whole  of  the  canal  as  far  as  the  gastric  orifice.] 

'  For  full  notes  see  Proc.  Roy.  Soc.  Med.,  1917,  x  (Sect.  Med.),  p.  4. 

-  Supplementary  Catalogue  of  the  Pathological  I\Iuseum  of  University  College  Hospital. 
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History  of  Case} — Duration  of  illness,  four  years.  Began  with  attacks  of 
pain  in  the  chest  and  vomiting,  lasting  about  a  fortnight  and  intermitting  for 
about  two  months.  The  pain  started  about  twenty  minutes  after  a  meal  and 
vomiting  occurred  a  few  minutes  later,  with  relief  of  the  pain.  No  haematemesis. 
Last  five  months,  attacks  much  more  frequent,  with  irregular  fever.  Patient 
wasted  and  anaemic  ;  tenderness  in  epigastrium  and  slight  rigidity  of  muscles 
here  :  there  was  proptosis  of  stomach,  which  reached  well  below  the  umbilicus. 
No  free  HCl  in  stomach.     Death  occurred  from  exhaustion. 

(This  case  was  under  tiie  care  of  Dr.  Bolton.) 

{XII)    Reserved  Specimen,  No.  H.  49,  Post-mortem  487,  1908, //•o?;i  the 
Pathological  Institute  of  the  London  Hospital^  (fig.  12,  p.  90). 

(This  specimen  has  been  traced  and  included  in  the  Series  through  the 
courtesy  of  Sir  Hugh  Eigby  and  Dr.  Turnbull.) 

Description. — "The  CBSophagus  with  a  portion  of  the  stomach  removed 
from  a  female,  aged  42.  About  10  oz.  of  grey-brown  fluid  containing  grape 
stones  was  present  in  the  ulcerated,  dilated,  and  hypei'trophied  oesophagus 
at  the  post-mortem  examination.  No  primary  cause  was  found  in  the  body 
for  the  condition  of  the  oesophagus.  No  microscopic  section  was  made  from 
the  oesophagus." 

History  of  Case. — Patient  was  admitted  to  hospital  on  May  19,  1908, 
complaining  of  vomiting  and  pain  after  food  for  many  years;  worse  for  the  last 
six  months.     Death  occurred  on  May  23,  1908,  from  "  marasmus." 

(The  case  was  under  the  care  of  Dr.  Francis  Warner.) 

Under  the  title  of  "Diffuse  Dilatation  of  the  (Esophagus  with  Cardiospasm," 
Sir  Hugh  Eigby'"'  further  describes  this  specimen:  "  The  muscular  coat  of  the 
entire  wall  of  the  oesophagus  is  hypei'trophied,  whilst  in  the  lower  three-fourths 
of  its  extent  marked  dilatation  has  taken  place.  The  mucous  coat  is  also 
greatly  thickened,  and  scattered  over  the  surface  are  numerous  shallow  ulcers. 
At  the  cardiac  orifice  the  muscular  hypertrophy  is  most  noticeable  ;  the  lumen  is 
here  greatly  diminished,  and  the  mucous  membrane  is  thrown  into  longitudinal 
folds.     There  is,  however,  no  ulceration  in  this  part." 

[In  tliis  specimen  the  circular  muscle  of  the  lower  portion  of  the  dilated 
oesophagus  is  notably  hypertrophied  (3  mm.),  the  thickening  reaching  a 
maximum  (4'5  mm.)  near  the  lower  end  of  the  dilatation.  It  is  to  be  noted, 
however,  that  the  thickened  wall  is  involved  in  the  dilatation,  and  that  the 
thickness  of  the  circular  coat  at  the  actual  site  of  narrowing  is  not  obviously 
increased.  In  the  illustration  of  the  specimen  in  Choyce's  "  Surgery,"  the 
figure  given  is  somewhat  misleading,  since  it  was  drawn  with  the  parts  in  a 
somewhat  unnatural  position,] 

'  For  full  notes  of  thi.s  case  see  Proc.  Roy.  Soc.  Med.,  1917,  x  (Sect.  Med.),  p.  10. 
'  This   specimen    has   not   yet   been  catalogued,   but  has   been  provisionally  indexed   as 
"  Idiopathic  Hypertrophy  of  the  CEsophagus." 

^  Article  on  "  The  Esophagus,"  Choyce's  "  System  of  Surgery,"  1912,  ii,  p.  276. 
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{XIII)    Vnmounted  Specimen  not  yet  catalogued,  from  the  Pathological 
Department,  Victoria  Infirmary,  Glasgow  (fig.  13,  p.  91). 

Shown  by  Dr.   Beown  KelLY. 

[Description. — This  drawing  was  made  largely  from  a  reconstruction  of  the 
parts  after  they  had  been  damaged  in  the  removal,  and  is  therefore  somewhat 
approximate.  A  re-examination  of  the  specimen  shows  that  a  small  portion  of 
the  left  crus  of  the  diaphragm  remains  connected  with  the  lower  end  of  the 
oesophagus  ;  and  this  serves  to  locate  the  phreno-cardiac  segment  of  the  canal. 
The  thinness  of  the  muscular  wall  in  this  case,  as  compared  with  that  in 
others,  may  be  drawn  attention  to.     Slightly  larger  than  half  size.] 

History  of  Case. — The  patient  was  a  woman,  aged  56,  w^ho  had  suffered 
from  dysphagia  for  twenty  years.  Four  weeks  before  death  the  obstruction 
at  the  cardia  had  suddenly  become  almost  complete.  She  was  first  examined 
by  exhibitor  five  days  before  her  death,  when  on  introducing  the  oesophagoscope 
a  large  quantity  of  bismuth  in  suspension  was  drained  off :  this  had  been 
swallowed  six  days  previously  for  X-ray  purposes.  A  tube  was  passed  into  the 
stomach  under  direct  observation,  and  left  in  situ.  After  having  been  fed 
through  this  for  two  days  she  withdrew  it.  She  was  then  able  to  swallow 
'a  little  fluid  naturally.     The  same  evening  she  died  of  heart  failure. 

{XIV)  The  Normal  Cardiac  Orifice  and  Canal  (figs.  14a,  14b,  14c,  p.  92). 

Shown  by  Professor  S.  G.  Shattock,  F.E.S. 

Specimens  (a),  (b),  and  (c),  specially  dissected  and  prepared  by  Professor 
Shattock  to  show  the  normal  cardiac  orifice  and  canal  for  comparison  with  the 
previous  specimens. 

{XV)  Hypertrophic  Stenosis  of  the  Pyloric  Canal  (fig.  15,  p.  93). 
Shown  by  Professor  S.  G.  SHATTOCK,  F.E.S. 

Specimen  No.  943f,  from  the  Museum  of  St.  Thomas's  Hospital,  for 
comparison  with  the  cardiac  orifice  and  canal  of  the  oesophagus  in  Dr. 
Batty  Shaw's  specimen. 

Specimen    from  the  Pioyal  College  of  Surgeons. 

Shown  by  Professor  SHATTOCK,  F.Pv.S. 

Dissection  showing  intra-abdominal  segment  of  the  oesophagus  and  crura  of 
the  diaphragm.     Showing  the  decussation  of  the  crura  above  the  oesophagus. 
(A  drawing  of  this  specimen  was  not  made.) 
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Fig.  1. 
Unmounted  specimen  from  the  Museum  of  St.  George's  Hospital. 
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Fig.  2. 


Specimen  Series  IX,  No.  21a,  from  the  Museum  of  St.  George's  Hospital. 
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Fig.  3. 
Specimen  Series  IX,  No.  21b,  from  the  Museum  of  St.  George's  Hospital. 
M— 7 
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Fig.  4. 
Specimeu  No.  91-2  from  the  Museum  of  St.  Thomas's  Hospital. 
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Specimen  No.  912a  from  the  Museum  of  St.  Thomas's  Hospital. 


M — la 
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Fig.  6. 
Specimen  No.  552  from  tlie  Museum  of  Guy's  Hospital. 
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Fig. 


Specimen  No.  550  from  the  Museum  of  Guy's  Hospital. 
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Fig.  S. 


Specimen  No.  183-3  from  the  Museum  of  St.  Bartholomew's  Hospital. 
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Fig.  y. 


Specimeu  No.  1522  from  the  Museum  of  University  College  Hospital 


88      Irwin  Moore  :    Pathology  of  Dilatation  of  the  (Esoi)hagns 


Fig.  10. 
Specimen  No.  4004  from  the  Museum  of  University  College  Hospital. 
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Fig.  11. 


Specimen  No.  4U0iA  from  the  Museum  of  I'niversity  College  Hospital. 
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Fig.  12. 
Reserved  specimen  No.  H  49  from  the  Pathological  Institute  of  the  London  Hospital. 
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Fig.   13. 


Unmounted  specimen,  not  yet  catalogued,  from  the  Pathological  Department, 
Victoria  Infirmary,  Glasgow. 
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Comparison  between  the  Normal  Pyloric  and  Cardiac  Canals. 


Fig.  liA. 
Normal  cardia  from  a  well-developed  young  male  adult  (the  same  subject  as 
fig.  14c.     The  crura  of  the  diaphragm  are   shown  in  their  position  :  they  lie 
immediately  above  the  sphincter. 


Fig.  lis. 
Normal    cardia  from  a  well-developed    female  of  middle  age.      The  white 
oesophageal  epithelium  is  sharply  demarcated  from  the  gastric ;  the  sphincter 
embraces  portions  of  both  areas. 


Fig.   14c. 
Normal  pyloric  canal  from  a  well-developed  male  adult. 

Natural-sized  drawings  from  specimens  specially  dissected  and  prepared  by 
Professor  S.  G.  Shattock,  F.R.S. 
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Fig.  15. 


Specimen  No.  913  P.     Hypertrophic  stenosis  of  the  pyloric  canal,  from  an  adult. 
(In  the  ^luseum  of  St.  Thomas's  Hospital.)     Natural  size. 
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Skiagram  showing  Reflex  Achalasia  of  the  CEsophagus  due  to 
the  Irritation  of  a  Gastric  Ulcer. 

By  Professor  S.  G.  Shattock,  F.R.^. 

A  SKIAGRAM  taken  after  a  bismuth  meal,  from  a  case  of  gastric 
ulcer.  The  stomach  has  been  moderately  filled  ;  the  irritation  there- 
upon produced  at  the  site  of  the  ulcer  has  led  either  to  a  reflex  achalasia 


or  to  cardiospasm.  The  further  entry  of  the  meal  is,  as  a  consequence, 
held  up  in  the  oesophagus,  the  lower  end  of  which  is  dilated  as  far 
as  the  level  of  the  diaphragm.  From  a  case  under  the  care  of 
Dr.  H.  G.  Turney,  in  St.  Thomas's  Hospital.  As  the  reproduction 
is  from  a  print  made  from  a  negative  reduced  by  photography,  and  so 
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converted  into   a  positive,  the   bismuth   is    shown  white  ;    the  normal 
position  of  the  parts  is  reversed.     On  the  left  side  of  the  dilated  end 
of  the  oesophagus  there  appears  a  portion  of  the  spinal  column. 
(Skiagram  by  Mr.  C.  L.  Wrinch.) 


Dilatation   of  the  (Esophagus  without   Stenosis. 
By  Egbert  Woethington,  F.E.C.S. 

Patient,  a  Belgian  lady,  aged  34,  was  first  seen  in  1915.  She  had 
suffered  from  difficulty  in  swallowing  for  two  years,  for  which  she  had 
been  treated  medicinally  in  Belgium.  She  lived  almost  entirely  on 
milk,  but  occasionally  was  able  to  swallow  more  solid  food. 

(Esophagoscopic  examination  showed  that  the  gullet  was  dilated 
and  contained  milk  curds,  together  with  a  piece  of  macerated  meat 
(about  1  in.  in  length),  which  had  the  appearance  of  having  been 
in  situ  for  some  considerable  time. 

On  evacuating  the  curds  and  piece  of  meat,  it  was  surprising  to  find 
how  easily  a  large  sized  bougie  could  be  passed  into  the  stomach.  The 
following  day  a  great  improvement  in  swallowing  was  noticed,  though 
it  was  not  by  any  means  normal.  Patient  unfortunately  left  the  hospital 
and  declined  to  have  any  further  treatment. 

Further  news  of  her  shows  that  she  speedily  relapsed  into  her 
previous,  condition  of  chronic  dysphagia.  She  occasionally  has  crises, 
when  for  a  few  days  she  is  practically  unable  to  swallow  anything  at  all, 
whilst  during  the  intervals  she  lives  entirely  on  milk. 

This  case,  in  my  opinion,  entirely  disposes  of  the  contention  put 
forward  a  few  years  ago  that  there  was  no  such  condition  as  spasmodic 
stricture  of  the  oesophagus. 


Remarks  by  Professor  S.  G.  Shattock,  F.R.S. 

The  following  comments,  which  have  received  the  approval  of  the 
two  openers  of  the  discussion  on  cBsophagectasia,  have  been  drawn  up 
with  the  object  of  indicating  what  conclusions  are  suggested  from  a 
study  of  the  specimens  exhibited  at  the  meeting. 
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The  Thickening  of  the  Muscular  Coat. 

As  shown  in  the  specimens,  this  varies  in  degree  in  different  cases ; 
and  even  in  the  same  specimen,  in  different  zones,  or  at  different  levels 
of  the  dilatation.  There  is  none  in  which  the  muscular  wall  is  atrophic 
— i.e.,  absolutely  thinner  than  the  wall  of  the  normal  oesophagus.  In 
some,  the  amount  of  muscular  thickening  is  not  merely  proportional  to 
the  increased  capacity  of  the  tube,  but  is  absolutely  above  the  normal. 
The  overgrowth  of  muscle  is  to  be  viewed  as  of  a  secondary  or  com- 
pensatory kind,  brought  about  by  the  obstruction  below.  In  all, 
therefore,  a  paralytic  condition  of  the  tube  may  be  excluded  as  an 
explanation  of  the  dilatation ;  although,  of  course,  such  an  aetiology 
might  obtain  from  disease,  either  peripheral  or  central,  of  its  vagal 
supply ;  for  it  may  be  so  produced  experimentally.  That  an  atrophic 
condition,  however,  might  be  merely  a  secondary  phenomenon  is  not 
to  be  ignored  in  this  connexion.  As  long  as  the  blood  supply  of  the 
dilating  tube  remains  good,  the  muscular  overgrowth  would  be  main- 
tained :  when  this  fails,  as  from  disease  of  the  supplying  arteries, 
immediate  or  remote,  the  dilatation  would  proceed  with  atrophy.  These 
results  w^ould  be  strictly  comparable  with  those  which  occur  in  the 
muscular  wall  of  the  bladder  in  obstruction  due  to  enlargement  of  the 
prostate. 

One  of  the  interesting  things  arising  out  of  the  examination  of  the 
specimens  is,  that  in  one  there  is  a  well  defined  and  pronounced  hyper- 
trophy around  the  terminal  part  of  the  oesophagus  ;  viz.,  in  one  of  the 
three  from  University  College  Hospital.  The  overgrowth  is  confined 
to  the  circular  fibres. 

[On  the  ground  that  there  is  evident  hypertrophy  of  the  phreno- 
cardiac  portion,  Dr.  Hill  would  not  include  this  as  a  case  of  functional 
stenosis  w^ithout  anatomic  lesion.] 

The  only  other  specimen  suggesting  an  overgrowth  of  the  cardiac 
sphincter  is  one  from  the  London  Hospital,  figured  by  Sir  Hugh  Eigby 
in  Choyce's  "  System  of  Surgery."  The  figure  there  given  is  somewhat 
misleading,  however,  in  that  the  parts  have  not  been  straightened  out 
to  show  their  proper  relations.  When  this  is  done  (as  shown  in  the 
drawing,  fig.  12,  p.  90),  it  is  seen  that  the  thickened  circular  muscle 
lies  almost  entirely  above  the  actual  constriction,  and  in  the  wall 
of  the  lowest  part  of  the  dilated  oesophagus.  In  this  specimen,  the 
thickening    of  the  circular   muscle,  if  regarded   as  a   sphincter  hyper- 
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trophied  in  thickness  and  in  length,  is  now  incorporated  in  the  dilated 
termination  of  the  cesophagus.  This  apparent  anomaly  can  only  be 
explained  by  supposing  that  the  chief  part  of  the  sphincter,  which  may 
at  one  time  have  closed  the  cardiac  orifice  or  canal,  has  slowly  given 
way  under  the  distending  force  from  above.  It  is  therefore  remarkable 
that  the  musculature  of  the  terminal  portion  of  the  canal  below  has 
sufficed  to  maintain  the  obstruction. 

[It  may  be  observed,  in  passing,  that  the  sphincter  vesicae  in  the 
cat's  bladder,  although  insignificant  in  size,  is  sufficient  to  prevent 
the  distended  bladder  being  emptied  by  firm  pressure  made  with  the 
hand,  when  the  extrinsic  action  of  the  urethral  muscle  in  front  is 
excluded  by  the  passage  of  a  catheter  through  the  urethra  but  not 
actually  into  the  bladder.] 

As  the  exact  position  and  dimensions  of  the  cardiac  sphincter  are 
matters  of  importance  in  connexion  with  the  subject  of  oesophagectasia, 
two  anatomical  specimens  have  been  specially  prepared,  male  and 
female,  and  accurately  drawn  in  order  to  elucidate  the  subject.  Fig. 
14a  <p.  92)  is  from  a  well  developed  young  adult  male,  who  died  after 
an  operation  for  cerebellar  tumour.  The  parts  were  carefully  dissected 
after  removal ;  a  narrow  cylinder  of  wet  cotton  wool  w^as  lightly  drawn 
through  the  lower  part  of  the  oesophagus  from  the  stomach ;  and  the 
specimen,  laid  on  cotton  wool,  was  hardened  in  formol  solution,  and 
afterwards  bisected  in  the  coronal  plane.  Fig.  14b  is  a  similarly  pre- 
pared specimen  from  a  well-developed  female  of  middle  age,  who  died 
suddenly  from  pulmonary  embolism  after  hysterectomy. 

One  thing  noticeable  in  making  the  preparations  was  the  ease  with 
which  the  cardia  could  be  displaced  through  the  opening  between  the 
crura,  the  connexion  of  the  structures  concerned  being  of  the  most 
delicate  kind.  Attention  may  be  drawn  to  the  thickness  of  the  crura  as 
well  as  to  their  close  apposition  to  the  lower  end  of  the  oesophagus, 
the  relative  positions  of  the  different  structures  being  carefully  pre- 
served. A  study  of  the  drawings  will  show  that  the  thickening  of  the 
circular  fibres  forming  the  sphincter  embraces  part  of  the  stomach  as 
well  as  the  end  of  the  oesophagus,  and  that  it  lies  quite  below  the 
diaphragm.  In  fig.  14b  the  dividing  line  between  the  oesophagus  and 
the  stomach  is  sharply  brought  out  by  the  greater  opacity  of  the 
thicker,  squamous-celled  epithelium  of  the  former.  The  sphincter, 
moreover,  is  not  a  simple  ring,  but  a  fusiform  thickening  of  sufficient 
length  to  justify  the  use  of  such  a  term  as  the  cardiac  canal  rather  than 
that  of  cardiac  orifice.    If  compared  with  the  pyloric  sphincter  (fig.  14c), 
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the  latter  has  an  abrupt  termination  on  the  distal  aspect,  where  it  pro- 
duces an  annular  elevation  within  the  lumen ;  but  on  the  proximal  side 
the  thickening  of  the  circular  muscle  tails  off  around  the  pyloric  canal, 
much  as  in  the  case  of  the  cardiac  sphincter. 

If  overgrowth  of  unstriped  muscle  be  taken  as  an  indication  of 
abnormally  forcible  contraction,  the  dilatation  in  the  case  from  Uni- 
versity College  referred  to  (p.  76)  may  be  ascribed  to  cardiospasm  [in  the 
sense,  Dr.  Hill  remarks,  in  which  Mikulicz  employed  the  term — viz., 
hypertrophic  stenosis  following  on  a  primary  functional  spasm] . 

The  hypertrophy  in  this  case  is  remarkably  like  that  met  with  in 
hypertrophic  stenosis  of  the  pyloric  canal,  as  seen  in  infants ;  and  more 
so  when  this  stenosis  is  found  in  the  adult.  Of  the  last  there  are  two 
examples  in  St.  Thomas's  Hospital  Museum  (Nos.  967,  943f).  In  both, 
the  mucosa  is  intact ;  the  muscular  thickening  is  confined  to  the  circular 
fibres;  and  in  one,  certainly  (967),  the  stomach  has  been  dilated  from 
pyloric  obstruction.  Of  No.  943f  a  drawmg  has  been  introduced  (fig.  15). 
It  came  from  a  man,  aged  61,  admitted  for  mitral  stenosis  ;  he  had  had 
malaria,  and  there  was  a  history  of  rheumatic  fever ;  nothing  in  regard 
to  gastric  trouble  is  mentioned  in  the  notes.  In  the  case  of  the 
University  College  specimen,  the  patient  was  55  years  of  age;  symptoms 
had  existed  for  eighteen  years.  In  Sir  Hugh  Eigby's  case,  the  patient 
was  42,  and  symptoms  had  been  present  "  for  many  years."  Whether 
hypertrophic  stenosis  of  the  pyloric  canal  may  not  arise  at  a  later  date 
than  usually  assumed  is  a  matter  needing  further  observation ;  if  so, 
the  two  conditions  would  be  still  more  parallel.  No  similar  overgrowth 
of  the  cardiac  sphincter  is  present  in  any  of  the  other  specimens.  In 
explanation  of  these,  a  want  of  co-ordination  between  the  propulsive 
action  above  and  the  relaxation  of  the  sphincter  below  may  be  the 
more  correct  explanation  ;  and  it  is  this  which  the  term  "  achalasia"  is 
designed  to  connote  :  for,  clinically,  there  is  no  palpable  hindrance  to 
the  passage  of  the  bougie  through  the  cardia.  When  the  two  pheno- 
mena are  compared,  there  is,  perhaps,  no  very  great  difference  between 
them.  In  the  second  case,  the  obstruction  is  due  to  the  tonic  con- 
traction of  the  cardiac  sphincter ;  and  in  the  first,  the  contraction  is 
augmented,  or  hypertonic — i.e.,  it  is  a  proper  cardiospasm.  Never- 
theless it  conduces  to  accuracy  to  draw  the  distinction  if  there  are 
grounds  for  making  it. 

Next,  in  regard  to  the  part  played  by  the  diaphragm.  Whatever 
can  be  distinctly  conceived  is  possible,  and  it  may  be  that  the  neuro- 
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muscular  fault  in  certain  cases  lies  in  the  diaphragm  and  that  the 
obstruction  is  extrinsic.  The  skiagrams  undoubtedly  demonstrate  the 
presence  of  an  undilated  segment  of  the  oesophagus  above  the  stomach, 
the  upper  limit  of  which  segment  corresponds  with  the  superior  surface 
of  the  diaphragm.  This,  it  may  be  submitted,  however,  does  not  prove 
that  the  diaphragm  is  the  cause  of  the  obstruction.  The  obstruction, 
one  may  still  think,  is  below  at  the  cardia  ;  the  tone  of  the  diaphragm 
disallowing  the  dilatation  of  the  included  part  of  the  tube.  When,  in 
the  course  of  time,  the  increasing  pressure  of  the  accumulation  above 
overcomes  this  extrinsic  support,  then,  as  shown  by  the  skiagrams  and 
specimens,  the  dilatation  involves  the  whole  of  the  canal  as  far  as  the 
sphincter,  which  nevertheless  remains  capable  of  holding  up  the  oeso- 
phageal contents.  The  term  "  phreno-cardiac  segment,"  as  used  by 
Dr.  William  Hill,  is  very  appropriate  as  applied  anatomical!}'  in  the 
present  discussion.  That  an  inhibitory  relaxation  of  the  diaphragm 
immediately  around  the  oesophagus  accompanies  the  dilatation  of  the 
cardiac  sphincter  is  not  improbable,  judging  by  analogy  from  what 
occurs  in  other  positions  ;  and  it  may  prove  that  failure  in  the  second 
is  accompanied  with  failure  in  the  first,  although,  per  se,  the  tone 
of  the  diaphragm  would  be  ineffective  as  a  cause  of  obstruction. 

That  a  reflex  may  arise  in  the  stomach,  which  will  prevent  the  entry 
of  ingesta,  may  be  taken  as  established,  and  is  illustrated  by  such  a  case 
as  the  following  :  A  patient  was  in  St.  Thomas's  Hospital  suffering  from 
a  gastric  ulcer.  Following  a  bismuth  meal  a  skiagram  showed  that 
after  much  had  passed  into  the  stomach,  the  material  was  held  up 
in  the  oesophagus,  which  became  dilated,  the  dilatation  terminating 
inferiorly  immediately  above  the  diaphragm.  Here  the  achalasia 
arose  as  a  reflex  transmitted  from  the  stomach.  There  is  no  evidence, 
however,  that  gastric  conditions,  either  organic  or  functional,  are 
necessary  etiological  factors  in  producing  neuro-muscular  cesopha- 
gectasia.  On  the  contrary,  the  direct  observation  made  by  Dr.  Brown 
Kelly  proves  that  the  reflex  fault  may  lie  in  the  oesophagus,  since  the 
experimental  irritation  of  the  mucosa  above  the  cardia,  in  place  of  being 
followed  by  relaxation  of  the  sphincter,  as  it  is  normally,  was  followed 
by  its  closure. 

Lastly,  amongst  the  drawings  there  is  inserted  one  showing  a 
distinct  and  widespread  muscular  hypertrophy,  especially  of  the 
circular  layer,  but  unaccompanied  with  dilatation  ;  the  heart  was 
much  dilated,  and  weighed  18^  oz.  A  similar  condition  is  shown  in 
a   second    specimen    from    Guy's   Hospital  Museum,  described  by  Dr. 
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Newton  Pitt.^  Here  the  heart  was  hkewise  enlarged.  The  muscular 
thickening  of  the  oesophagus  was  most  marked  an  inch  above  the 
cardiac  orifice.  Such  results  have  been  attributed  to  obstruction 
caused  by  the  pressure  of  the  enlarged  heart.  Aortic  aneurysm  may. 
undoubtedly  produce  oesophageal  obstruction  and  some  local  dilatation 
of  the  canal  above. 

In  connexion  with  muscular  hypertrophy  of  the  oesophagus  without 
dilatation  it  is  enough  to  point  out  that  it  7nay  represent  a  completely 
compensated  achalasia,  or  even  cardiospasm — a  possibility  already  con- 
ceived by  Dr.  Brown  Kelly.'  This  could  only  be  established  by  finding 
such  hypertrophy  unassociated  with  aortic  aneurysm,  enlargement  of 
the  heart,  or  other  extrinsic  organic  obstruction. 


'  Trans.  Path.  Soc,  1888,  xxxix,  p.  107. 
■  Brit.  Med.  Journ.,  191-2,  ii,  p.  1017. 
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Endothelioma  of  Left  Tonsil ;     Operation  performed.' 
By  Andrew  Wylie,  M.D. 

Patient,  female,  aged  56,  was  shown  at  the  November  meeting  with 
large  swelling  of  left  tonsil,  which  exhibitor  considered  to  be  sarcoma, 
but  the  pathologist  reports  after  the  growth  was  examined  that  it  is 
a  rapidly  growing  tumour  of  the  class  sarcoma  and  the  variety 
endothelioma. 

On  Tuesday,  November  5,  laryngotomy  was  performed  and  the 
anaesthetic  administered  by  Dr.  Kingsford  through  the  tube.  The 
pharynx  was  plugged  with  two  sponges  and  the  growth  removed  in 
two  large  pieces  and  several  smaller  ones,  chiefly  with  a  snare.  It 
shelled  out  fairly  easily.  The  pillars  of  the  fauces  were  drawn  together 
with  sutures  which  controlled  the  haemorrhage.  The  laryngotomy  tube 
was  removed  at  the  finish  of  the  operation,  and  the  patient  discharged 
cured  in  ten  days. 

The  result  is  satisfactory,  and  the  patient  has  increased  in  weight. 

Dr.  Wyatt  Wingrave  reports  : — 

Macroscopical. — Tumour  consisting  of  one  chief  mass  and  several 
small  ragged  portions,  the  whole  weighing  50  grm.  In  consistence  it 
was  somewhat  soft  and  friable,  resembling  tonsil  tissue. 

Microscopical. — A  true  endothelioma  originating  in  the  cells,  lining 
the  blood-vessels  and  capillaries.  The  earlier  groups  are  arranged  as 
hollow  cylinders  supported  by  an  abundant  stroma  of  fibroid  or  cellular 
elements.  In  parts  the  stroma  shows  true  embryonic  cartilage  some- 
what resembling  the  mixed  tumours  of  the  parotid.  There  is  an  ill- 
defined  boundary  of  fibroid  tissue,  but  scarcely  worthy  of  being  termed 
a  capsule. 

'  At  a  meeting  of  the  Section,  held  February  7,  1919. 
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DISCUSSION. 

Mr.  Dawson  :  I  had  what  appeared  to  be  a  similar  case  a  year  ago.  The 
tumour  was  so  large  that  it  protruded  to  the  other  tonsil  and  half  filled  the 
mouth.  The  general  practitioner  thought  it  was  an  abscess  of  the  tonsil,  and 
attempted  to  open  it,  but  without  any  result.  I  was  obliged  to  do  a  tracheotomy 
huiTiedly.  Later,  I  removed  it  in  the  same  way  as  Dr.  Wylie  has  done  here. 
There  was  surprisingly  little  bleeding.  •  There  was  no  capsule,  but  the  tumour 
was  very  friable  and  soft,  and  it  shelled  out.  Six  months  later  the  patient 
seemed  to  be  all  right. 

Dr.  Douglas  Gutheie  :  In  the  Journal  of  Laryngology  last  October^ 
I  reported  a  similar  case,  together  with  two  early  cases  which  were  under  the 
care  of  Dr.  Logan  Turner.  Mention  was  made.of  seventy-seven  cases  of  sarcoma 
of  the  tonsil,  collected  from  literature,  in  which  the  diagnosis  had  been  verified 
by  microscopic  examination.  My  case  was  more  advanced  than  Dr.  Wylie' s  ; 
the  growth  had  invaded  the  posterior  pillar  and  involved  the  glands,  so  that 
prognosis  was  bad.  I  have  here  a  water-colour  drawing  of  the  pharyngeal 
appearance.     (Drawing  shown.) 

Dr.  William  Hill  :  Mr.  Xorman  Patterson  and  I  reported  a  case  some 
time  ago — an  endothelioma  in  this  region.  We  applied  diathermy  to  the  base, 
and  as  that  coagulated  much  outlying  tissue,  we  did  not  feel  inclined  to  follow 
up  that  procedure  with  the  knife.  We  first  tied  the  carotid,  in  order  to 
diminish  the  haemorrhage.  Still,  diathermy  after  removal  is  a  good  precautionary 
measure  in  cases  in  which  a  return  of  the  gi'owth  is  probable,  which  is  especially 
the  case  when  they  are  of  such  large  size. 

Mr.  NoEMAN  Patterson  :  The  case  referred  to  by  Dr.  Hill  was  an 
epithelioma.  In  the  case  of  a  mesoblastic  tumour,  I  prefer  to  use  radium 
before  trying  anything  else. 


Dermoid  Fistula  of   Nose. 

By  ^Y.  Stuart-Lo\y,   F.K.C.S. 

A  FEMALE  who  for  years  has  complained  of  a  periodical  discharge 
from  a  minute  fistula  over  the  middle  of  the  dorsum  of  the  nose.  This 
seems  to  come  from  a  medianly  situated  retention  cyst,  most  probably 
a  dermoid  judging  from  the  long  history  and  situation.  It  is  proposed 
to  excise  the  cyst  through  a  longitudinal  incision. 

'  Journ.  Larijng.,  Rhin.  and  Otol.,  1918,  xxxiii,  p.  310. 
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DISCUSSION. 

Dr.  Brown  Kelly  :  I  showed  three  cases  of  this  sort  at  the  Scottish 
Society  of  Otology  and  Laryngology,  and  they  were  reported  in  the  Joiirnal  of 
Laryngology,  1913,  p.  498.  One  of  the  chief  differences  between  Mr.  Stuart- 
Low's  case  and  mine  is  the  low  situation  of  the  orifice  in  the  former.  In  this 
patient  another  congenital  defect  is  present,  namely,  insufficiency  of  the  palate. 
My  attention  was  directed  to  this  by  the  patient's  open  nasal  speech.  There 
is  no  submucous  cleavage  of  the  hard  palate :  her  insutticiency  is  due  to 
defective  muscular  action. 

Dr.  Perry  Goldsmith  :  I  suggest  that  in  attacking  this  apparently 
very  simple  condition  the  operator  does  so  with  much  hesitation,  so  far  as 
expectation  of  cure  is  concerned.  It  seems  to  be  a  simple  matter  to  cut  down 
and  remove  the  sac,  and  if  it  is  very  limited  and  directed  a  short  distance 
under  the  skin,  well  and  good  :  but  years  ago  I  had  to  operate  on  a  similar 
case,  and  found  that  it  extended  along  the  side  of  the  nose.  Three  fistulae 
resulted  altogether,  and  I  did  not  cure  my  patient. 

Dr.  Kelson  :  I  have  had  several  similar  cases.  They  appear  to  result 
from  incomplete  fusion  of  the  mesial-nasal  processes  in  the  embryo.  Curing 
them  is  sometimes  quite  easy,  sometimes  very  difficult.  Two  of  mine  presented 
no  difficulty,  but  in  a  third,  a  girl,  three  operations  were  necessary  before  a 
cure  resulted.  You  follow  up  and  excise  the  sinus  and  the  wound  heals. 
You  may  think  you  have  cured  it,  but  after  a  time  it  breaks  out  again. 
A  definite  dermoid  cyst  may  or  may  not  be  present.  Most  cases  occur  in 
women  and  you  are  "  between  the  devil  and  the  deep  sea,"  as  you  must  make 
a  sufficiently  free  dissection  to  cure  the  affection  yet  not  disfigure  the  patient. 

Mr.  Frank  Eose  :  I,  too,  have  had  a  similar  case,  in  which,  when  I  first 
saw  the  patient,  the  external  nose  was  considerably  swollen  :  it  was  the  size  of 
a  large  cherry,  and  very  red.  On  making  the  incision,  clear  fluid  and  some 
pus  came  away,  and  then,  as  in  the  present  case,  a  small  fistula  appeared. 
I  made  several  efforts  to  obhterate  it,  but  I  did  not  succeed  in  getting  rid  of 
the  lining  entirely  :  enough  always  seemed  to  remain  for  another  collection 
of  fluid  to  form.  One  device,  which  I  thought  would  succeed,  was  to  open  the 
cyst  internally,  so  that  it  should  drain  into  the  nose.  This  was  not  a  success  : 
the  opening  closed,  and  the  cyst  again  re-formed. 

Mr.  W.  Stuart-Low  (in  reply)  :  I  shall  make  a  point  of  operating  very 
carefully  in  this  case  so  as  to  endeavour  to  obtain  a  good  result.  Some  years 
ago  I  showed  a  case  here  in  which  the  dermoid  cyst  was  a  large,  long  one 
attached  to  the  bone  and  dura  mater  in  the  middle  frontal  region.  I  dissected 
it  off  with  a  very  successful  result  as  there  was  almost  no  disfigurement  and 
no  recurrence.  The  late  Mr.  Betham  Eobinson  showed  a  case  about  the 
same  time  in  which  the  cyst  was  attached  to  the  longitudinal  sinus—  he  had 
dissected  it  off'  with  great  skill  and  success. 
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Epithelioma    of    the    Epiglottis. 

By  W.  Stuart-Low,  F.E.C.S. 

A  MAN,  aged  45,  with  extensive  epitheHoma  of  the  epiglottis  ex- 
tending to  the  base  of  the  tongue  and  sides  of  the  pharynx.  He  has 
suffered  from  increased  pain  on  swallowing  during  the  last  three 
months.  His  trade,  that  of  a  boiler-cleaner,  is  dusty,  and  he  is  a  mouth- 
breather  owing  to  nasal  obstruction — namely,  a  deviation  of  the  septum 
and  hypertrophic  rhinitis.  When  he  first  came  to  the  hospital  his 
mouth  was  very  septic  from  carious  teeth  and  pyorrhoea  alveolaris,  and 
the  secretions  were  found  to  be  very  acid.  The  pain  has  been  much 
relieved  since  he  has  used  antiseptic  mouth-washes  and  gargles,  and 
especially  relieved  from  the  use  of  mucin  elixoid  (Burroughs  Wellcome 
and  Co.)  as  a  mouth-wash,  gargle,  and  to  sip.  He  has  been  a  great 
smoker  all  his  life,  and  has  been  addicted  to  very  hot  and  very  salt  food. 
The  Wassermann  reaction  was  found  to  be  positive. 

DISCUSSION. 

Mr.  Whale  :  What  was  the  condition  when  Mr.  Stuart-Low  first  saw  the 
patient  ?  He  says  there  was  dysphagia  for  three  months,  and  the  mouth  was 
septic  :  he  does  not  say  how  big  the  growth  was  when  he  first  saw  it,  or 
whether  there  were  any  enlarged  glands,  so  that  we  do  not  know  whether  this 
growth  was  ever  considered  operable. 

Mr.  W.  Stuart-Low  (in  reply)  :  In  the  early  stages  there  were  no 
enlarged  glands  at  all.  I  have  at  the  present  time  eight  cases  of  epithelioma 
of  the  pharynx  under  treatment,  and  it  is  an  undoubted  fact  that  there  is  an 
alarming  increase  of  this  affection  in  this  particular  region.  It  might  be  helpful 
and  enlightening  to  have  a  discussion  on  this  subject. 

Recurring   Spheno-choanal  Polypus  in  a   Child. 

By  Irwin  Moore,  M.B. 

Patient,  a  little  girl,  aged  8,  was  previously  shown  at  the  meeting 
of  this  Section  on  February  2,  1917,^  when  6  years  of  age,  following 
the  removal  of  a  post-nasal  polypus  (microscopically  shown  to  be  a  soft 
fibroma),  having  its  origin  in  the  left  sphenoidal  sinus.      The  case  gave 

'  Prec.  Roy.  Soc.  Med.,  1917,  x  (Sect.  Laryng.),  p.  65. 
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rise  to  considerable  discussion  on  account  of  its  exceptional  interest  and 
rarity,  and  the  exhibitor  reported  that  he  had  been  able  to  trace  the 
record  of  two  cases  of  similar  growths  in  adults,  but  none  during 
childhood. 

The  patient  is  again  shown  (two  years  later)  after  the  removal  of 
a  recurring  growth  from  the  same  sinus. 

It  is  interesting  to  note  that  whereas  on  the  previous  occasion  the 
growth  consisted  of  two  polypi  (a  nasal  and  post-nasal  portion)  attached 
by  separate  pedicles  to  a  common  stalk,  which  originated  in  the  left 
sphenoid  sinus,  on  this  occasion  the  recurring  growth  consisted  of  two 
polypi  on  separate  pedicles,  as  follows  : — 


Report  on  Specimens  by  Professor  S.  G.  Shattock,  F.R.S. 

"  (1)  The  larger  growth  which  is  somewhat  oval  in  form,  measures 
26  mm.  (1  in.)  by  22  mm.  (|  in.)  in  diameter,  and  is  furnished  with  a 
short,  somewhat  broad  pedicle,  at  one  corner  of  the  divided  end  of 
which  there  is  a  minute  scale  of  bone. 

(2)  The  second  tumour  is  much  smaller  (12  mm.  x  8  mm.)  and 
has  a  remarkably  long  cord-like  pedicle,  30  mm.  (ly^  in.)  in  length." 

On  this  occasion  it  has  been  possible  to  locate  the  origin  of  the 
pedicle  attached  to  the  larger  growth — to  the  lower  margin  of  the 
sphenoidal  ostium — the  piece  of  bone  attached  to  the  pedicle  consisting 
of  a  portion  of  the  anterior-inferior  wall  of  the  sinus. 

It  is  obvious,  from  this  case,  that  the  additional  term  "  solitary  " 
cannot  properly  be  applied  to  these  growths. 

Further  research  of  the  literature  shows  that  a  total  of  only  nine 
cases  of  spheno-choanal  polypi  have  been  recorded,  and  these  were  all 
in  adults  between  the  age  of  20  and  30  years — viz.,  Kubo  (Japan),  four 
cases;  Moure  (Bordeaux),  two  cases;  Massei  (Naples),  Sippel  (Wiirzburg), 
and  Syme  (Glasgow)  one  case  each. 

This  case  exemplifies  the  common  recurrence  of  these  antro- 
choanal  polypi  in  cases  in  which  radical  operation  upon  the  antrum 
is  not  performed  and  the  polypoid  mucosa  lining  the  cavity  is  not 
removed. 

This  specimen  is  now  in  the  Museum  of  the  Eoyal  College  of 
Surgeons.^ 

'  It  was  exhibited  at  the  Museum  of  the  First  Annual  Summer  Congress  of  the  Section 
of  Laryngology  at  the  Royal  Society  of  Medicine,  May  2  and  3,  1919. 
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Fig.  1. 

Spheno-choanal  polypus.     Shows  a  sagittal  section  through  the  left  naris  with 
the  growths  placed  in  position. 


Fig.  2. 

Shows  attachment  of  the  flattened  pedicle  to  the  lower  margin  of  the  sphenoidal 
ostium.     (Dotted  line  represents  upper  margin  of  the  ostium.) 
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(Original  drawings  of  the  recurring  growth  (figs.  1,  2)  exhibited  on 
the  epidiascope  and  compared  with  the  previous  growth  removed,  also  an 
X-ray  photograph  exhibited,  showing  the  opaque  condition  of  the 
left  ethmoid  region  before  removal  of  the  growth.) 

DISCUSSION. 

Dr.  Syme  :  I  showed  a  case  of  spheno-choanal  polypus  before  the  Scottish 
Ear,  Nose  and  Throat  Society.  In  that  case  I  traced  the  origin  to  the  lining 
of  the  sphenoidal  sinus.  In  regard  to  the  general  question  of  choanal  polypus, 
I  think  we  have  been  too  ready  to  follow  a  lead.  In  my  experience  of 
antro-choanal  polypus  there  is  concomitant  (more  or  less  general)  disease  of  the 
lining  membrane  in  most  cases.  On  another  point  I  am  at  variance  with 
the  generally  accepted  view.  Certainly  there  is  not  in  all  cases  an  accessory 
ostium.  Indeed  I  should  say  that  in  the  majority  there  is  not.  On  the  other 
hand  I  have  found  an  accessory  ostium  in  ordinary  antral  disease  without 
a  choanal  polypus.  I  advise  that  the  antrum  should  be  opened  in  all  cases  of 
antro-choanal  polypus. 

Dr.  Dan  McKenZIE  :  With  regard  to  the  evolution  of  these  polypi, 
obviously  their  shape  and  their  position  is  postulated  by  the  fact  that  they  are 
cedematous  mucosa  tumours  which  have  grown  out  from  the  cavity  round 
a  sharp  edge.  It  is  the  combination  of  the  sharp  edge,  which  constricts  the 
neck  of  the  tumour,  and  the  fact  that  gravity  acts  upon  it :  so  one  gets  a 
balloon-shaped  tumour,  with  a  long  pedicle.  I  do  not  think  there  is  any 
mystery  in  regard  to  their  production.  In  the  case  of  the  antrum,  the  polypus 
obtains  its  entrance  into  the  free  cavity  of  the  nose  through  the  accessory 
opening,  and,  into  the  sphenoid  sinus,  through  the  ostium.  One  does  not  find 
a  polypus  of  this  shape  coming  from  the  ethmoidal  region  for  two  reasons  : 
first,  polypi  growing  there  grow  more  freely,  they  are  not  constricted  ; 
secondly,  even  if  they  were  constricted  at  their  origin,  the  growth  of  the 
tumour  would  be  sufiicient  to  destroy  the  cell  walls,  while  in  the  ostium  of 
the  sphenoidal  sinus  and  in  the  accessory  opening  of  the  antrum  you  have 
thick  bone  too  hard  and  too  dense  for  the  polypus  to  disrupt. 

Dr.  Brown  Kelly  :  I  think  that  an  ostium  accessorium  is  usually  present 
in  cases  of  nasal-antral  polypus,  because  a  cystic  lining  membrane  from  which 
polypi  of  this:kind  develop  is  often  associated  with  an  accessory  opening. 

Dr.  Irwin  Moore  (in  reply) :  I  am  glad  that  in  cases  of  recurrence  of 
antro-choanal  polypi  Dr.  Syme  performs  the  radical  operation  on  the  antrum. 
Some  members  are  of  the  opinion  you  can  go  on  dealing  with  them  by  merely 
pulling  them  out.  I  hope  to  keep  in  touch  with  this  little  girl  to  see  how 
many  recurrences  she  has,  before  more  fully  opening  the  sphenoidal  sinus 
and  gently  curetting  the  lining  membrane.     I  agree  with  Dr.  Dan  McKenzie 
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that  such  growths  are  ordinary  mucous  polypi  growing  in  the  antrum,  which 
become  choanal  by  extension,  and  fibrosed  from  irritation  in  the  post-nasal 
space.  [Dr.  Syme  :  I  think  you  will  find  the  sphenoidal  sinus  is  not  developed 
at  6  years  of  age :  there  is  a  recess  at  that  age,  but  not  a  sinus.]  When  I 
removed  the  first  growth,  I  was  able  to  demonstrate  that  the  sphenoidal  sinus 
was  the  size  of  a  hazel  nut,  and  I  showed  the  case  to  Sir  StClair  Thomson, 
who  confirmed  this  fact.  American  authors  have  written  on  the  anatomy  of 
the  sphenoidal  sinus,  but  their  opinions  vary  as  to  its  size  at  different  ages. 
Some  suggest  that  the  sinus  is  not  developed  until  3  or  4  years  of  age,  others 
that  it  is  present  at  birth. 


Displacement  of  the  Lateral  Cartilages  of  the  Nose. 

By  Iewin  Moore,  M.B. 

Patient,  a  youth,  aged  17,  has  suffered  from  enlargement  of  the 
extremity  of  the  nose  for  four  years,  accompanied  by  periodic  attacks 
of  localized  hyperidrosis  and  numbness.  This  condition  is  supposed  to 
have  followed  the  removal  of  a  growth  from  the  root  of  the  nose. 
Marked  hypertrophy  of  both  middle  turbinals  w^as  present,  but  this  has 
recently  been  removed  with  considerable  improvement  in  the  hyper- 
idrosis. Opinions  are  invited  as  to  the  best  method  of  improving  the 
appearance  of  the  nose. 

Case    of    Long    Frsenum    Linguae. 

By  Irwin  Moore,   M.B. 

Boy,  aged  13,  with  an  excessively  long  frsenum  linguae,  which 
enables  him  to  roll  back  and  insert  the  tongue  into  the  post-nasal 
space.     Patient  has  a  large  pad  of  adenoids. 

So-called  Malignant   Mixed-parotid   Tumour. 

By  W.  S.  Syme,  M.D. 

The  patient  is  a  female,  aged  50.  She  was  first  seen  on  May  20, 
1915,  when  she  gave  a  history  of  sore  throat  for  about  three  years,  with 
a  slowly  increasing  swelling  on  the  left  side.  On  examination  a  swelling 
was  seen  involving  the  left  side  of  the  soft  palate  and  bulging  that  side 
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of  the  palate  well  towards  the  middle  line.  There  was  no  ulceration ; 
apparently  the  tonsil  was  not  invaded.  On  palpation  it  appeared  firm 
in  places  and  soft  and  almost  fluctuant  in  others.  On  May  24,  1915,  it 
was  removed  under  chloroform.  It  was  found  to  be  encapsuled.  The 
deeper  surface  of  the  capsule  was  rather  firmly  adherent  to  the  under- 
lying muscle  and  the  capsule  gave  way  at  this  part.  There  has  been  no 
recurrence.     The  tumour,  about  the  size  of  a  hen's  egg,  is  shown. 

Dr.  Syme  :  I  do  not  know  whether  there  is  any  cartilage.  Dr.  \Yilson, 
the  pathologist  at  the  Western  Infirnaary,  said  it  was  malignant,  a  mixed 
chondro-endothelioma.  Probably  most  of  these  cases  go  to  the  general 
surgeon,  which  accounts  for  the  rarity  with  which  we  see  them.  There 
was  no  particular  difficulty  in  the  operation. 


Removal  of  the  Larynx  for  Malignant  Disease. 

By  W.  S.  Syme,  M.D. 

Male,  aged  48.  The  patient  was  first  seen  at  the  Glasgow  Ear, 
Nose  and  Throat  Hospital  two  years  ago,  when  he  complained  of 
hoarseness.  This  was  due  to  some  thickening  in  the  region  of  the 
cords  and  in  the  subglottic  region.  With  the  aid  of  the  suspension 
apparatus  a  portion  was  removed  which  was  reported  by  the  pathologist 
to  be  simple  overgrowth  or  pachydermia.  He  was  seen  once  or  twice 
afterwards,  and  then  disappeared.  A  year  later,  at  the  beginning  of 
February,  1918,  he  was  admitted  to  the  Paisley  Eoyal  Infirmary  suffering 
from  severe  dyspnoea.  Tracheotomy  was  performed  at  once  by  Dr. 
Tellet.  I  was  asked  to  go  to  Paisley  to  see  him.  It  was  difficult  to 
get  a  good  view  by  the  indirect  method,  so  he  was  again  examined  with 
the  help  of  the  suspension  apparatus.  The  larynx  appeared  to  be  com- 
pletely filled  with  new  growth.  A  portion  was  removed  and  examined 
by  Dr.  Haswell  Wilson,  who  reported  it  to  be  squamous  epithelioma. 
There  was  no  glandular  involvement.  On  February  21,  with  the  help 
of  Dr.  Gibb  and  Dr.  Tellet,  the  whole  larynx  was  removed  under 
chloroform.  The  growth  had  just  broken  through  the  cricothyroid 
membrane.  It  appeared  to  have  originated  in  the  subglottic  region, 
and  it  extended  well  down  into  the  trachea  especially  posteriorly,  so 
much  so  that  it  seemed  doubtful  if  it  would  be  possible  to  get  below  the 
disease  and  yet  leave  sufficient  trachea  to  be  brought  forward.  This 
was,  however,  accomplished.    No  enlarged  glands  were  found.    The  cut 
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end  of  the  pharynx  was  stitched  to  the  root  of  the  tongue  and  the  floor 
of  the  mouth.  The  patient  was  fed  by  a  tube,  passed  through  the  nose 
for  five  weeks.  At  first  there  was  some  leakage  from  the  pharyngeal 
wound.  Except  for  this  he  made  an  uninterrupted  recovery,  in  great 
part  due  to  the  very  careful  nursing.  There  has  been  no  recurrence. 
He  is  now  in  very  good  health,  is  very  cheerful,  and  works  regularly  at 
his  trade  as  a  skilled  mechanic.  He  has  developed  a  good  pharyngeal 
voice,  has  no  difficulty,  he  says,  in  making  himself  understood  by  his 
family,  and  even  strangers  can  make  out  what  he  says. 

Case  showing  Method  of  Repair  of  Right  Side  of  Nose. 

By    SOMERVILLE    HASTINGS,    M.S. 

Private  H,  W.  L.  The  repair  of  the  right  side  of  the  nose  has 
been  carried  out  by  turning  forward  flap  formed  of  cartilage  and  bone 
of  septum  and  mucous  membrane  of  the  right  side  only,  the  left 
remaining  intact  as  in  the  operation  of  submucous  resection,  and  at 
once  covering  the  exposed  cartilage  and  bone  by  a  pedicled  flap  from 
the  forehead.  At  a  subsequent  operation  the  base  of  the  pedicle  was 
divided  and  the  patency  of  the  nose  restored  by  dividing  the  septal 
mucous  membrane  of  the  right  side  in  the  line  of  its  reflection.  {See 
opposite  page,  figs.  1-4.) 

A  Fork  accidentally  Swallowed  and  Impacted  in  the  Pylorus. 

By  William  Hill,  M.D.,  and  K.  A.  Lees,  F.R.C.S. 

Eemarks  by  Me.  Lees. 

This  Irish  girl,  a  domestic  servant,  aged  25,  had  been  in  England 
only  a  week  when  this  happened,  last  Christmas  Day.  She  had 
recently  lost  most  of  her  upper  teeth,  and  had  not  yet  had  a  plate 
put  in,  so  her  powers  of  mastication  were  very  poor.  After  eating 
a  portion  of  giblets  she  was  seized  with  a  violent  feeling  of  indiges- 
tion and  she  vomited,  and  the  undigested  portion  came  up  and  stuck 
in  her  throat,  leading  to  some  dyspnoea.  She  therefore  hastily  seized 
the  nearest  object,  which  was  this  fork,  and,  holding  it  by  the  prongs, 
she  pushed  the  handle  behind  her  tongue  and  down  her  throat. 
She  succeeded  in  moving  the  piece  of   meat  and  withdrew  the  fork, 
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Fig.  1. 
Before  operation,  full  face. 


Pig.  2. 
After  operation,  full  face. 


Pig.  3. 
Before  operation,  side  face. 


Pig.  4. 
After  operation,  side  face. 
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but  as  she  felt  it  was  still  sticking  in  her  gullet,  she  proceeded  to 
try  the  same  manoeuvre  a  second  time,  and  this  time  she  got  the  fork, 
according  to  her  own  description,  a  long  way  down.  Then,  to  her 
surprise,  the  handle  of  the  fork  was  seized  by  an  "  unseen  power  " 
— probably  the  constrictor  muscles — and  having  only  a  slimy  hold 
on  the  fork,  she  lost  grip  of  it  and  it  went  down.  She  went  to  the 
hospital  on  Christmas  afternoon,  where  her  story  was  received  with 
diffidence.     Unfortunately,  the  ^-ray  department  was  not  working  on 


Fork  lying  in  stomach. 


that  day,  and  it  was  two  days  before  a  plate  could  be  got  to  prove 
that  she  had  swallowed  a  fork.  The  plate  shows  the  fork  in  the 
stomach,  with  the  handle  resting"  near  the  pylorus,  and  the  prongs 
towards  the  cardia.  I  operated  upon  her  fifty-four  hours  after  she 
swallowed  the  fork,  making  a  small  incision  in  the  epigastric  region 
to  the  right  of  the  mid-line,  and  making  a  |  in.  incision  in  the  anterior 
wall  of  the  stomach,  near  the  pylorus.  I  seized  the  prongs  of  the  fork 
and  extracted  it.  The  stomach  had  made  an  attempt  to  pass  it  on  : 
the  handle  was  in  the  duodenum,  and  the  hilt  of  the  fork  in  the  pylorus, 
the  prongs  in  the  stomach.  Suture  was  done  in  the  ordinary  way,  and 
she  made  a  very  successful  recovery,  going  out  in  a  fortnight.  Later 
she  said  she  felt  no  ill-effects  and  had  no  indigestion. 
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Case  of  Infiltration  and  Ulceration  of  the  Vocal  Cords 
(previously  shown).' 

By  W.  H.  Jewell,  M.D. 

E.  H.  W.,  MALE,  aged  56.  This  case  was  shown  at  this 
Society  in  1917,  under  the  title,  "  Infiltration  and  Ulceration  of 
the  Vocal  Cords.  Malignant  ?  "  when  there  was  a  division  of 
opinion  as  to  malignancy  and  advisability  of  operating.  When 
first  seen  the  left  cord  and  the  anterior  one-third  of  the  right  cord 
were  covered  with  a  yellowish  glazed  deposit ;  this  cleared  away  from 
the  left  cord  leaving  a  raw  surface.  The  right  cord  has  remained 
much  the  same  as  when  first  seen.  During  the  last  two  months  the 
movement  of  the  left  cord  has  become  much  impaired.  The  patient  has 
been  hoarse  for  about  three  years.  The  Wassermann  test  was  negative 
on  two  occasions  about  twelve  months  ago.  He  has  been  a  heavy 
smoker  and  drinker  for  more  than  twenty  years. 

DISCUSSION. 

Mr.  Whale  :  Dr.  .Jewell  has  had  to  leave.  He  has  shown  the  case  before, 
and  he  inclined  to  the  view  that  it  was  malignant.  Sir  StClair  Thomson 
is  uncertain  as  to  its  nature.     I  think  it  is  a  gumma. 

The  President  :  I  had  an  opportunity  of  seeing  this  case  before  the 
patient  came  here.  He  was  sent  to  me  by  another  doctor,  who  did  not  know 
he  was  under  Dr.  .Jewell,  and  this  doctor  reported  a  positive  Wassermann 
on  January  28.  It  looks  malignant  :  the  age  of  the  man,  the  fixation  of  the 
cord,  and  the  general  appearance,  favour  such  a  diagnosis. 

Dr.  Syme  :  With  the  aid  of  the  suspension  apparatus,  a  piece  of  the  tissue 
might  be  removed  for  microscopical  examination. 

Postscript. — Since  last  meeting  the  patient  has  had  pain  in  swallowing 
owing  to  a  small  ulcer  in  the  party  wall.  A  third  Wassermann  test  has 
proved  negative. 
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Perithelioma  of  the  Right  Maxillary  Antrum  ;     Radium 

Treatment. 

By  J.  Gay  French,  F.R.C.S. 

F.  W.,  A  FEMALE,  aged  43,  whilst  residing  in  Russia,  in  November, 
1915,  consulted  a  specialist  for  a  small  growth  in  the  right  nostril. 
Eadiiim  treatment  was  advised,  and  carried  out  daily  for  two  months. 
On  her  return  to  this  country  in  August,  1916,  she  was  seen  by  Mr. 
Tilley,  who  removed  a  "  polypus  "  from  the  same  nostril. 

In  September,  1916,  when  she  was  in  Paris,  the  "polypus"  began  to 
grow  rapidly,  and  patient  attended  the  British  Hospital  for  two  years, 
and  during  this  period  twelve  operations  were  performed,  the  last  being 
done  in  1918. 

In  September,  1918,  the  "polypus"  became  inflamed,  and  was 
treated  by  radium  continuously  for  forty-eight  hours,  with  some 
improvement  for  a  month,  followed  by  increased  growth.  At  this 
time  the  patient  complained  of  headache,  a  continuous  nasal  discharge, 
with  complete  loss  of  smell. 

On  January  23,  1919,  she  was  first  seen  by  the  exhibitor  at  the 
Royal  Free  Hospital,  when  a  large  amount  of  polypoid-looking  material 
was  removed  from  the  right  naris  and  antrum. 

Patient  is  now  under  the  care  of  Dr.  Knox  at  the  Cancer  Hospital, 
where  she  is  being  treated  by  a  series  of  exposures  to  radium. 

Pathological  Beport. — "  Sections  show  a  densely  cellular  mass — 
rapidly  growing  and  certainly  malignant.  In  parts  the  growth  consists 
of  a  dense  collection  of  round  cells,  resembling  an  atypical  sarcoma.  In 
other  parts  the  cells  are  oval  and  form  spaces  filled  with  blood — 
suggesting  that  the  growth  arises  from  some  tooth  structure  and  is 
really  epithelial  in  origin." — M.  Schofield. 
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Cases,  Casts,  Photographs,  and  Diagrams,  illustrating  some 
Methods  of  Repair  of  Wounds  of  the  Nasal  Cavities  and 
Nasal  Accessory  Sinuses.^ 

By  G.  Seccombe  Hett,  F.E.C.S. 

Case  I. — This  case  shows  the  method  of  support  of  the  new  tip  and 
alae  b}'  means  of  skin  only.  The  injury  was  one  of  the  Indian  mutilation 
type.  The  ordinary  Keegan  operation  was  performed.  The  support  of 
the  tip  depends  entirely  on  the  spring  of  the  turned  down  skin  flaps. 
A  feature  of  the  forehead  flap  was  that  a  very  broad  columnella  was 
cut  and  turned  upon  itself  so  that  the  sides  of  the  columnella  form  the 
anterior  part  of  the  new  septum.  Subsequently  a  cartilaginous  tip  was 
inserted.  Note  the  full  thickness  of  skin-graft  covering  the  area  on 
forehead  from  which  the  flap  was  taken. 

Case  II. — Illustrating  a  method  of  supporting  the  new  tip  and  alae 
by  means  of  a  submucous  advancement  of  the  cartilaginous  septum. 
This  case  was  one  of  the  Indian  mutilation  type,  but  with  less  loss  of 
septum  and  alae  than  in  Case  I.  The  bisected  triangle  of  skin  was 
turned  down  after  the  Keegan- Smith  method.  The  anterior  edge  of 
the  remains  of  the  septum  was  incised  and  a  subnmcous  resection  of  the 
cartilage  performed.  The  cartilage  remained  attached  below  at  its 
anterior  inferior  portion.  It  was  advanced  and  swung  forward.  The 
reversed  skin  flaps  from  the  bridge   were    attached    to    the   edges   of 

'  At  meetings  of  the  Section,  held  February  7  and  March  7,  1919. 
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the    septal  mucous  membrane.      A  forehead  flap  was  brought   down. 
Subsequently  a  cartilaginous  tip  was  inserted. 

Case  III. — {a)  Support  for  the  new  nose  formed  by  an  upper  septal 
swing ;  (6)  support  and  mucous  lining  for  the  side  of  the  nose  formed 
by  swinging  forward  the  inner  wall  of  the  antrum  ;  (c)  opening  into 
antral  cavity  closed  by  means  of  a  reversed  pedicle  flap.  An  L-shaped 
septal  swing  was  first  done.  The  inner  wall  of  the  antrum  was  rotated 
inwards  and  forwards  so  that  the  antral  mucous  membrane  formed  the 
mucous  lining  for  the  side  of  the  nose.  The  outer  surface  of  the 
supports  were  denuded  of  mucous  membrane  at  the  next  operation 
and  a  forehead  flap  brought  down.  A  lateral  flap  was  turned  up  on 
the  right  side  to  form  the  lining  of  the  new  right  ala.  An  opening 
from  the  front  of  the  cheek  into  the  antrum  remained.  This  was  filled 
up  by  turning  in  scar  tissue  to  form  a  lining  and  then  instead  of 
returning  the  pedicle  its  proximal  end  was  cut  free  and  the  end  of  the 
reversed  pedicle  brought  down  to  cover  over  the  deformity  in  the  cheek. 
Subsequently  the  intermediate  portion  of  the  pedicle  was  removed. 
Finally  a  cartilage  graft  was  inserted  to  give  more  prominence  to  bridge 
and  tip. 

Case  IV. — Support  and  mucous  lining  for  the  rhinoplastic  closure 
of  a  cavity  in  the  side  of  the  nose  formed  by  a  lateral  septal  swing. 
A  piece  of  metal,  the  size  of  the  opening  in  the  side  of  the  nose,  was  cut 
and  placed  against  the  left  side  of  the  septum.  This  being  used  as  a 
guide,  the  septum  was  incised  and  swung  laterally,  remaining  attached 
only  at  its  anterior  portions.  It  was  sutured  to  the  freshened  edges  of  the 
wound.  This  case  is  shown  before  the  skin  flap  is  brought  down, 
so  that  it  may  be  noticed  how  healthy  the  mucous  membrane  remains 
although  the  septal  swing  has  been  almost  severed  from  its  attachments. 

Case  V. — Kesult  of  plastic  operation  for  deformity  caused  by  gunshot 
wound  involving  loss  of  anterior  wall  of  frontal  sinus,  root  of  nose  and 
supra-orbital  ridge. 

Case  VI. — Eepair  of  wound  of  side  of  nose,  orbit  and  antrum.  The 
three  cavities  were  thrown  into  one,  owing  to  loss  of  floor  of  orbit, 
antral  walls  and  side  of  nose.  The  plastic  operation  consisted  in  filling 
up  the  cavity  by  folding  in  an  epithelialized  forehead  flap. 
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jyiethods   of   Repair   of  "Wounds    of   the    Nose    and    Nasal 
Accessory   Sinuses. 

[PART   I.] 

By  G.  Seccombe  Hett,  F.R.C.S. 

Restoration  of  an  Ala. 

There  are  many  methods  of  restoring  a  lost  ala  nasi.     A  flap  may 
1)6  brought  down  from  the  side  of  the  nose  or  one  may  be  turned  in 


Fig.  1. 


horizontally   from  the  cheek.     The  flap  may  contain  a  previously  im- 
bedded piece  of  cartilage  or  be  attached  over  an  inferior  turbinal  which 
has  been  swung  across  the  gap.     Skin  may  be  turned  down  from  the 
JU— 3 
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nose  to  form  the   lining   of  the  new  vestibule.      These   methods  are 
designed  to  give  support  to  and  form  the  lining  of  the  ala. 

Although  it  is  easy  to  make  an  ala  it  is  not  so  easy  to  make  a  really 
satisfactory  or  natural  one.  The  outer  portion  of  the  ala  often  tends 
to  contract  upwards,  so  that  the  contour  is  spoilt.  A  method  of  forming 
the  ala  skin  flap  which  I  have  found  satisfactory  is  the  one  depicted  in 
fig.    1.      The  flap  has  its  base  above,  and  does  not  tend  to  contract 


Fig.  2. 


Fig.  3. 


upwards.  After  being  cut,  it  is  rotated  inwards  and  attached  to  the 
nose  over  turned  down  skin  or  turbinal,  and  may,  if  necessary,  contain 
imbedded  cartilage. 

Figs.  2  and  3  show  a  case  before  operation,  and  the  result  obtained. 
A  small  piece  of  skin  has  usually  to  be  removed  subsequently,  at  the 
base  of  the  flap  where  there  is  a  redundancy. 
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Fig.  4. 


Fig.  5. 


Fig.  6. 
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Restokation  of  Al^,  Tip  and  Columnella. 

Where  alae,  tip  and  columnella  have  to  be  formed,  an  extension  of 
the  last  flap  may  be  employed.  The  flap  is  cut  in  a  Y-shaped  form, 
the  upper  limb  of  the  Y  making  the  columnella  and  support  for  the  tip. 
The  lower  limb  forms  the  ala  of  the  opposite  side.  The  portion  between 
the  short  limbs  of  the  Y  is  made  to  include  some  fatty  tissue,  and 
forms  the  tip — the  pedicle  of  the  flap  forms  the  ala  of  the  same  side. 

Fig.  4  shows  the  incision  employed,  and  figs.  5  and  6  the  case  before 
and  after  operation.  This  method  was  designed  by  Captain  Aymard, 
previously  attached  to  Queen's  Hospital. 


Fig.  7. 


Fig.  8. 


Indian  Mutilation  Type. 

Where  there  is  still  greater  loss  of  alae,  tip  and  columnella  as 
in  the  Indian  mutilation  type,  a  forehead  flap  is  indicated.  This 
type  (so-called  because  the  cutting  off  of    the  nose  of  their  wives  by 
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jealous  Indians  generally  results   in  this  deformity)    has    been    a   not 
uncommon  result  of  a  wound  of  the  nose  in  the  present  war. 

Keegan,  who  operated  on  over  sixty  cases  in  India,  used  a  very 
ingenious  method  of  forming  a  support  and  lining  for  the  lost  parts. 
He  turns  down  a  bisected  triangle  of  skin  from  the  bridge  of  the 
nose  and  sutures  it  to  a  small  flap  in  the  region  of  the  nasal  spine  ;  a 
forehead  flap  is  then  brought  down  to  cover  this. 


Fig.  9. 


Fig.  10. 


The  case  shown  is  one  I  did  by  the  Keegan  method.  A  modification 
which  I  used  was  to  cut  a  very  broad  forehead  columnella  folded  on 
itself,  so  that  the  latter  forms  the  sides  of  the  anterior  portion  of  the 
new  septum.  The  redundant  tissue  of  the  columnella  was  subsequently 
cut  away  by  a  median  incision  in  order  to  improve  the  profile  {see  figs. 
7,  8,  and  9). 
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Smith,  who  worked  with  Keegan,  devised  a  useful  modification  of 
the  original  Keegan  operation  by  twisting  round  the  edges  of  the  turned 
down  skin  flap  and  attaching  them  to  the  mucous  membrane  of  the 
remains  of  the  septum,  which  he  spht  for  this  purpose.  I  have 
employed  a  still  further  addition  to  the  Keegan-Smith  operation.  It 
is  as  follows  :  The  mucous  membrane  over  the  septum  is  divided,  and 
the  mucous  membrane  is  raised  as  in   a  submucous  resection.     The 


Fig.  11. 


Fig.  12. 


septal  cartilage  is  then  divided  submucously,  except  at  its  anterior 
inferior  angle,  and  swung  forwards — in  fact  what  I  call  a  submucous 
lower  septal  swing  is  adopted.  The  turned  down  skin  flaps  are  then 
attached  to  the  septal  mucous  membrane  as  in  the  Keegan-Smith 
operation.  Finally  a  forehead  flap  is  brought  down  with  a  very  wide 
columnella,  which  wraps  round  and  covers  the  projecting  piece  of  septal 
cartilage  {see  figs.  10,  11  and  12). 
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The  next  type  is  one  of  extensive  loss  of  the  nose  with  an  opening 
between  the  antrum  and  the  cheek.  The  method  of  repair  adopted 
illustrates  several  principles  {see  fig.  13).  The  support  of  the  bridge  was 
formed  by  an  upper  septal  swing. 

Stage  1. — An  L-shaped  piece  of  septum  covered  with  mucous  mem- 
brane was  cut  free,  except  above,  where  it  remained  attached.  It  was 
swung  forwards,  and  the  end  of  the  short  limb  of  the  L  was  attached  to 


Fig.  13. 


Fig.  14. 


a  groove  cut  in  the  region  of  the  nasal  spine  {see  fig.  14).  A  full 
thickness  flap  was  cut  out  of  the  nasal  cavity  so  that  it  swung  forwards 
like  a  door  ;  the  hinge  corresponding  to  the  anterior  edge.  Its  free 
edge  was  attached  to  the  septal  swing,  and  filled  up  the  right  half  of 
the  gap  in  the  nose.  The  lining  of  the  right  half  of  the  external  nose 
was  thus  formed  by  antral  mucous  membrane.  The  left  side  was 
covered  in  by  an  inturned  skin  flap. 
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Stage  2. — At  the  next  operation  the  remains  of  the  left  ala  were 
adjusted  and  used  for  the  Hning  of  the  left  vestibule.  The  lining  of 
the  right  vestibule  v^^as  formed  by  a  turned  up  labial  flap  which  was 
attached  to  the  lateral  wall  swing  and  to  the  septal  swing.  A  forehead 
flap  was  brought  down  over  the  whole,  after  removal  of  the  mucous 
membrane  from  the  superficial  surface  of  the  lateral  nasal  wall  swing 
(fig.  15). 


Fig.  15. 


Stage  3. — Subsequently,  instead  of  the  pedicle  being  returned  or 
removed,  the  proximal  end  of  the  pedicle  was  cut  loose  from  the 
forehead  with  a  flap,  which  was  designed  to  cover  the  opening  into 
the  antrum  from  the  cheek.  Scar  tissue  was  turned  in  to  line  the 
hole,  and  the  reversed  pedicle  was  sutured  over  this  {see  fig.  16). 
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Stage  4. — Lastly,  the  portion  of  pedicle  between  the  nose  and  cheek 
flaps  was  cut  away  {see  fig.  17). 

I  have  frequently  employed  this  principle  of  the  reversed  forehead 
pedicle,  which  I  believe  is  original,  for  various  devices,  such  as  the 
formation  of  nose  and  eyelid,  or  to  give  an  additional  prominence  to  the 
tip  of  a  nose. 


^---^ s 


Fig.  1G. 


Fig.  17. 


Lateral  Septal  Swing. 

In  cases  of  loss  of  portion  of  one  side  of  the  nose,  a  skin  flap  may 
be  turned  in  to  cover  the  opening,  either  from  the  opposite  side  of  the 
nose  or  from  the  same  side  of  the  cheek.  Another  method  which  I 
have  devised  is  what  I  call  the  lateral  septal  swing.  The  case  shown 
(fif^.  18)  is  one  of  considerable  loss  of  the  left  side  of  the  nose.  The 
septum  was  cut  through  to  form  a  flap,  consisting  of  cartilage  covered 
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on  both  sides  by  mucous  membrane.  This  flap  was  cut  to  fit  the  gap, 
and  was  turned  up  and  sutured  to  the  freshened  edges  of  the  opening. 
The  only  attachment  left  to  the  septum  was  at  the  anterior  border. 
Despite  this,  the  colour  of  the  mucous  membrane  remained  excellent, 
and  its  vitality  was  never  in  question  {see  fig.  19).  The  next  stage  is 
to  remove  the  mucous  membrane  from  the  outer  surface  of  the  septal 
swing,  and  to  bring  down  a  forehead  skin  flap  to  cover  it. 


Fig.  18. 


Pig.  19. 


Wounds  causing  Loss  of  Bridge  of  Nose  and  Nasal  and  Septal 
Supports  (Pug-nose  Type). 

In  cases  in  which  a  wound  of  the  nose  causes  loss  of  the  bridge 
with  destruction  of  the  nasal  and  septal  supports,  a  very  typical 
deformity  is  produced.  As  healing  takes  place,  the  alse  and  tip  of  the 
nose  sink  in,  and  are  drawn  up  by  contraction  of  scar  tissue,  so  that 
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the  openings  of  the  nostrils  assume  the  vertical  position.  The  photo- 
graphs (figs.  20  and  21)  show  the  early  and  late  stages  of  such  a  wound. 
This  I  call  the  pug-nose  type.  If  the  case  is  seen  soon  after  the  injury, 
the  deformity  of  the  alae  and  tip  can  be  to  some  extent  prevented  by 
sewing  the  lining  skin  of  the  vestibules  to  the  skin  of  the  alae,  and 
leaving  the  nasal  cavity  open  on  the  surface.  This  method  allows  free 
drainage  of  the  cavity  and  may  avert  a  chronic  sinusitis. 


Fig.  20. 


Fig.  21. 


The  operation  consists  in  cutting  free  the  alse  and  tip  and  bringing 
them  down  into  the  normal  position.  This  leaves  a  gap  in  the  nose 
which  has  to  be  covered  over  by  lining  flaps,  somewhat  after  the  fashion 
of  the  Keegan  lining  flaps.  These  are  made  from  the  skin  of  the  sides 
of  the  upper  part  of  the  nose,  somewhat  after  the  fashion  of  the  Keegan 
lining  flaps. 
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A  very  useful  method  for  forming  a  new  bridge  and  holding  the  tip 
in  correct  position  is  one  devised  by  Major  Gillies.  This  consists  of  a 
previously  implanted  rod  of  cartilage  which  is  turned  down  on  a  hinge 
of  skin  and  soft  parts  and  attached  to  the  tip.  The  sides  of  the  opening 
are  covered  in  by  skin  flaps  as  above.  A  forehead  flap  is  then  brought 
down.  Fig.  22  shows  the  flaps  employed,  and  fig.  23  the  result  of  the 
operation. 


Fig.  22. 


Fig.  23. 


Wounds  causi^;g  Loss  of  Bridge  of  Nose  and  Nasal  Supports, 

WITHOUT    MARKED    DEFORMITY    OF    THE    TiP    (BiRD-BEAK    TyPE). 

There  is  a  well-defined  deformity  of  the  nose  due  to  gunshot  wounds 
in  which  the  nasal  bones  and  upper  part  of  the  bridge  are  destroyed, 
but  the  tip  and  alae  do  not  become  greatly  displaced  owing  to  the  fact 
that  sufficient  of  the  septal  support  remains  to  maintain  their  correct 
position.     This  I  call  the  bird-beak  type  which,  like  the  pug-nose  type, 
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I  have  described  in  former  publications.  A  forehead  flap  is  necessary 
in  these  cases  to  fill  up  the  gap,  and  if  the  nasal  cavities  are  open  on 
the  surface  a  turned  in  skin  flap  has  to  be  used  to  cover  the  gap. 
In  the  case  v^here  photographs  are  shown,  the  cavity  had  become  closed 
over  and  the  only  problem  was  how  to  get  a  better  contour.  This 
has  been  attempted  by  a  flap  which  covers  over  the  nose  from  root  to 
tip  but  leaves  the  alae  free.      Xo  cartilage  has  been  implanted  in  the 


Fig.  24. 


bridge  in  the  present  case  and  I  think  this  shows  that  cartilaginous 
support  is  not  by  any  means  always  necessary  to  form  a  bridge. 
Photographs  of  the  cast  show  the  flap  employed  {see  fig.  24)  and 
figs.  25  and  26  show  the  case  before  and  after  operation. 
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WoiTnds  of  the  Nose  causing  Depressed  Bridge  and  Nasal 

Obstruction. 

After  a  gunshot  wound  or  any  other  injury  such  as  a  crash  in  an 
aeroplane  or  severe  blow  on  the  nose,  a  depressed  bridge  often  occurs, 
with  flattening  and  fracture  of  the  nasal  bones,  and  nasal  processes  of 
the  superior  maxilla,  and  there  is  often  nasal  obstruction  from  a 
co-existing  traumatic  septal  deflection.     These  injuries  are  especially 
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Fig.  25. 


Fig.  26. 


interesting  to  the  rhinologist  in  that  the  experience  gained  from  the 
war  has  opened  up  a  considerable  field  in  the  treatment  of  civil  cases. 

Fig.  27  shows  the  case  of  an  officer,  who  as  the  result  of  a  gunshot 
wound  had  a  depressed  bridge  causing  an  unsightly  deformity  and 
severe  nasal  obstruction.     He  also  had  a  thickened  deflected  septum. 
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A  submucous  resection  was  done  first,  but  although  the  operation  which 
was  performed  by  Captain  Whale  was  a  perfect  surgical  result,  he  was 
still  unable  to  breathe  through  the  nose.  I  then  implanted  a  piece  of 
his  costal  cartilage  in  the  nose  to  form  a  new  bridge  by  an  incision 
at  the  root  of  the  nose.  He  was  very  pleased  with  the  improvement  in 
his  appearance,  but  was  still  better  pleased  to  find  that  he  could  breathe 
freely  through  his  nose  (for  the  first  time  since  his  injury)  (fig.  28). 


Fig.  27. 


Fig.  28. 


I  have  since  then  noticed  the  relief  of  nasal  obstruction  through 
raising  a  depressed  bridge,  in  other  cases.  The  nasal  supports  of  the 
bridge  having  given  way  while  the  soft  tissues  remain,  the  soft  tissues 
with  the  lateral  and  the  alse  cartilage  sag  down  and  obstruct  the 
passage.  When  a  cartilaginous  bridge  is  inserted  the  bridge  cannot 
sink  down  because  it  is  rigid  and  is  supported  at  each  end,  i.e.,  at  the 
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root  of  nose  and  at  the  tip  of  nose.  Also,  by  means  of  its  bulk  it 
stretches  the  skin  of  the  nose  and  this  pulls  up  the  cartilages  into 
position.  If  the  figs.  29  and  30  showing  the  nasal  openings  before  and 
after  operation  be  examined,  it  will  be  seen  how  much  longer  they  are 
after-than  before.  This  is  probably  due  to  the  opening  out  of  the  angle 
between  the  median  and  lateral  crura  of  the  alar  cartilage,  the  opening 
out  being  due  to  the  pressure  of  the  cartilage  on  the  angle. 


Fig    29. 


Fig.   30. 


DISCUSSION. 


The  Peesident  :  The  termination  of  the  war  will  probably  not  allow  of 
frequent  opportunities  for  plastic  surgery  of  the  kind  witnessed  in  this  most 
interesting  demonstration.  Accidents  to  the  nose  in  civil  life  ■will  occasionally 
require  similar  treatment,  and  I  have  no  doubt  that  many  people,  encouraged 
by  such  successes  as  these,  will  want  their  natural  noses  to  be  improved 
according  to  taste. 
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Mr.  SOMEEVILLE  HASTINGS :  These  results  are  excellent.  I  have  treated 
many  such  cases  myself.  Mr.  Hett  spoke  about  septal  cartilage,  and  using  it 
as  a  bridge  and  for  similar  purposes.  I  have  found  it  useful  to  adopt  the 
following  method:  To  make  up  the  nose  with  wax  to  its  required  shape,  or 
rather  I  have  got  Captain  Derwent  Wood,  the  sculptor,  to  do  it  for  me.  The 
wax  is  then  cast  in  metal  by  the  dental  department.  This  metal  cast  gives  me 
the  exact  shape  of  the  piece  of  cartilage  I  have  to  put  under  the  skin  to 
remedy  the  deformity.  I  have  it  changed  from  wax  to  metal  because  I  can 
then  boil  and  handle  it.  In  many  cases  I  have  found  this  method  answer 
very  well. 

Mr.  Herbert  Tilley  :  I  have  only  had  experience  in  rectifying  the 
smaller  types  of  nasal  deformity,  and  for  these  I  have  used  portions  of  septal 
or  of  rib  cartilage  removed  from  another  patient.  In  one  instance  I  used 
septal  cartilage  which  had  been  removed  from  the  first  patient  on  the  day 
before  it  was  implanted  in  the  second  patient.  The  piece  thus  employed 
was  kept  in  sterile  normal  saline  solution  during  the  intervening  night ;  no 
local  reaction  occurred  after  implantation  and  a  pei'fect  profile  was  attained 
in  the  patient,  whose  nose  had  been  badly  flattened  as  a  result  of  a  "  crash" 
of  his  aeroplane. 

Mr.  Whale  :  In  these  cases  it  is  striking  to  see  how  the  scar  tissue 
softens  and  the  colour  and  texture  of  the  skin  approximates  to  that  of  the 
surrounding  skin.  The  most  uniformly  good  results  are  obtained  by  those 
who  always  insist  on  lining  the  nose  as  Mr.  Hett  has  done  in  the  case 
of  these  patients.  I  made  some  noses  in  France  earlier  in  the  war,  and 
those  which  are  not  lined  do  not  do  so  well.  At  Sidcup  it  is  a  rule  that 
everything  shall  be  lined  by  skin.  In  reference  to  what  Mr.  Tilley  says,  I 
have  several  times  taken  a  piece  of  cartilage  from  one  man  and  put  it  into  two 
others  on  the  same  day.  Nowadays  those  who  do  this  work  frequently  put 
cartilage  under  the  patient's  skin  :  it  seems  a  more  convenient  way  of  carrying 
it  about  than  preserving  it  in  saline. 

Mr.  J.  F.  O'MalLEY  :  I  have  had  some  cases  of  this  kind,  but  far  fewer 
than  Mr.  Hett,  whose  results  are  excellent.  In  regard  to  the  advancement  of 
the  turbinates  and  the  swinging  of  the  septum,  has  Major  Hett,  months  after- 
wards, found  that  there  is  a  little  septic  trouble  which  is  associated  with 
the  difficulty  of  getting  the  nose  ventilated  where  there  are  dead  spaces? 
Cartilage  has  always  had  the  reputation  of  being  vei'y  deficient  in  vitality, 
but  it  seems  to  be  able  to  live  in  practically  every  living  tissue  into  whicli 
it  is  implanted.  With  regard  to  the  transplantation  of  one  man's  cartilage 
into  another  man,  is  there  any  danger  of  infection  being  transmitted  from  one 
patient  to  another  '?  Possibly  syphilis,  for  mstance,  may  be  present  in  the 
donor. 

The  President  :  W^ith  respect  to  Mr.  Tilley's  remarks  about  the  preserva- 
tion outside  the  body  of  cartilage  which  it  is  intended  to  transplant,  I  am  a 
JU — 4 
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little  surprised  that  no  more  direct  reference  has  been  made  to  the  Carrel 
method,  which  has  shown  that  it  is  rather  an  advantage  than  otherwise  to 
keep  cartilage,  tendons  and  other  tissues  in  saline  or  alcohol  for  a  consider- 
able time  before  they  are  grafted.  It  will  doubtless  be  remembered  that  the 
idea  is  to  get  rid  of  the  normal  cells  of  the  graft  leaving  only  the  matrix, 
as  the  matrix  more  quickly  picks  up  new  cells  from  the  body  into  which  it  has 
been  transplanted  than  if  it  first  had  to  get  rid  of  its  own.  I  think  that  may 
have  occurred  in  Mr.  Tilley's  specimen. 

Mr.  Hett  (in  reply)  :  With  regard  to  Mr.  Somerville  Hastings'  question 
as  to  the  method  adopted  for  measuring  and  regulating  the  size  and  shape  of 
lost  parts  of  the  face  which  have  to  be  replaced — the  following  is  the  procedure 
adopted  :  A  cast  is  taken  of  the  face  and  a  model  of  the  missing  portion  in 
plasticine  is  made  on  the  cast  by  the  sculptor.  This  reconstructed  face  is  then 
made  as  a  model  on  which  the  flaps  are  measured  and  the  supports  determined. 
These  flaps  are  first  cut  in  wash-leather  or  elastic  composition  and  from  them 
tin-foil  flaps  are  made.  These  tin-foil  flaps  can  then  be  boiled  and  used  at  the 
operation.  In  the  case  of  nasal  supports,  such  as  the  support  for  a  new  bridge, 
the  requisite  contour  having  been  obtained  in  plasticine  (allowing  for  the 
thickness  of  tissue  under  which  the  cartilage  is  to  be  placed)  a  mould  is  made, 
and  a  metal  cast  obtained.  This  is  then  used  as  a  model  which  is  first  inserted  ; 
it  is  followed  by  the  piece  of  cartilage  which  has  been  cut  the  same  size  and 
shape.  With  regard  to  cartilage  being  kept  in  stock,  this,  as  Mr.  Whale  says, 
has  not  been  necessary :  if  not  used  at  the  time  it  is  removed,  it  is  kept 
imbedded  in  the  owner's  abdominal  wall  or  in  someone  else's,  ready  for  use. 
Another  reason  is  that  cartilage  remains  as  such  without  any  obvious  change 
when  imbedded  in  the  body.  According  to  Professor  Keith,  this  is  because  it 
lives  by  itself  bathed  in  the  fluids  of  the  body.  It  does  not  become  infiltrated 
by  other  tissues  nor  undergo  growth — at  any  rate  for  the  time  fa  year  or  more) 
during  which  one  has  been  able  to  observe  it.  A  piece  was  boiled  after  being 
removed  and  was  then  replaced  in  the  body  by  Major  Gillies  without  any 
macroscopic  change  on  subsequent  examination.  I  have  soaked  a  piece 
in  tincture  of  iodine  and  replaced  it  in  the  body  with  the  same  result. 
Mr.  O'Malley  has  asked  whether  trouble  has  arisen  from  dead  spaces  or  from 
subsequent  sepsis  inside  a  new  nose.  One  is  very  careful  to  line  a  new  nose 
with  hairless  skin  or  if  possible  with  mucous  membrane  ;  also,  to  effect  a 
cure  of  any  intranasal  trouble,  such  as  a  sinusitis,  before  doing  a  rhinoplasty, 
and  I  think  the  absence  of  any  subsequent  intranasal  troiible  which  one 
has  observed  is  due  to  these  facts.  I  agree  with  Mr.  O'Malley  as  to  the 
necessity  of  doing  a  Wassermann  reaction  before  transferring  cartilage  from 
one  patient  to  another.  Experience  has  shown  that  it  is  possible  to  convey 
infection  through  two  patients  to  a  third,  by  neglect  of  this  precaution. 
Cartilage  is  certainly  ideal  for  nasal  supports  as  it  retains  its  original  size 
and  shape  and  is  in  every  way  superior  to  hydro-carbon  injections.  The 
latter  tend  to  spread  in  unexpected  directions,  after  causing  deformities  more 
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unsightly  than  those  which  they  are  designed  to  remedy.  My  experience  of 
this  metliod  has  been  confined  to  the  removal  of  paraffin  from  the  nose  and 
face,  for  the  deformity  or  other  complication  which  its  introduction  has  caused. 
In  conclusion  I  should  like  to  take  the  opportunity  to  thank  Mr.  Edwards, 
the  sculptor,  at  the  Queen's  Hospital,  Sidcup ;  Mr.  Scott,  the  artist,  and 
Corporal  \Yarbridge,  photographer  to  the  hospital,  for  their  skill  and  woi'k 
in  producing  lasting  records  in  the  form  of  casts,  wax  reproductions  and 
photographic  records  of  facial  injuries  and  their  methods  of  repair. 


Epidiascopic  Demonstration  of  Methods  of  Treatment  of  Gun- 
shot Wounds  of  the  Nose  and  Nasal  Accessory  Sinuses.' 

[Continued  from  the  February  meeting.] 

By  G.   Seccombe  Hett,  F.K.C.S. 
(Cases   shown   by  Dr.  Douglas   Guthrie.) 

Private  B. — Insertion  of  autogenous  cartilage  graft  for  contour. 
Cast  before  operation  and  patient  shown. 

Private  M. — Ehinoplasty ;  reversed  pedicle  flap  for  lower  lid. 
Cast  before  operation  and  patient  shown. 

Private  H. — Total  rhinoplasty.  Cast  before  operation  and  patient 
shown.     Note  apparatus  to  hold  tip  forward. 

Private  Br. — Antral  suppuration  in  case  of  partial  loss  of  nose. 
Operation  performed  through  traumatic  opening.  The  case  is  shown 
from  the  point  of  view  of  the  direct  examination  of  the  right  antral 
cavity  during  the  healing  process. 

DISCUSSION. 

Mr.  E.  A.  WOETHINGTON  :  Are  these  tubes  which  are  made  drained  in  any 
way,  or  are  they  entirely  closed  at  both  ends  ?  I  have  not  seen  any  of  these 
operations. 

Dr.  Douglas  Guthrie  (in  reply) :  These  "  tube-flaps,"  so-called,  are 
constructed  by  suturing  at  the  back,  and  the  skin  from  each  side  is  also 
slid  in  and  sutured.  Gauze  is  placed  between  the  "  tube  "  and  the  incisions 
at  the  back,  and  the  wounds  heal  by  first  intention. 

'  At  a  meeting  of  the  Section,  held  March  7,  1919. 
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Methods  of  Repair  of  Wounds  of  the   Nose  and  Nasal 
Accessory   Sinuses.^ 

[PART   II.] 

By   G.    Seccombe   Hett,   F.R.C.S. 

I  DISCUSSED  some  of  the  type  methods  of  rhinoplasty  in  the  first 
part  of  my  paper,  and  in  this,  the  second  part,  I  will  endeavour  to 
sketch  out  certain  further  principles  which  I  have  not  yet  touched  upon. 
One  cannot  hope  to  cover  the  whole  subject,  as  the  scope  for  improve- 
ment and  extension  of  methods  is  almost  unlimited.  Every  case 
presents  special  features  which  require  some  alteration  or  modification, 
and  hardly  two  flaps  are  identical. 

Case  I. — The  first  case  which  I  show  illustrates  a  method  of  over- 
coming the  deformity  left  after  a  wound  of  and  operation  on  the  frontal 
sinus  region.  In  this  case,  a  piece  of  high  explosive  shell  carried 
away  the  anterior  wall  of  the  inner  portion  of  both  frontal  sinuses. 
In  addition  the  eye  was  destroyed  and  the  tip,  columnella  and  part  of  the 
alae  nasi  were  blown  away.  Both  frontal  sinuses  suppurated  and  it  was 
necessary  to  have  obliterative  operations  performed  on  them.  After 
complete  healing  had  taken  place,  a  forehead  flap  was  slid  down  over 
the  depression  to  restore  the  contour.  In  such  cases  a  piece  of  costal 
cartilage  may  be  inserted  subcutaneously  to  form  a  new  brow  ridge, 
but  this  was  nob  found  necessary  in  the  present  case.  A  plastic 
operation  has  also  been  performed  on  the  nose.  Figs.  1,  2,  3,  show  the 
condition  before  and  after  treatment. 

Case  II. — The  next  case  is  one  of  total  loss  of  nose.  The  problem 
of  a  total  rhinoplasty  is  always  a  difficult  one,  owing  to  the  loss  of  the 
bed  of  the  nose  and  the  nasal  supports.  The  nasal  bones  and  anterior 
portion  of  the  septum  are  lacking  and  owing  to  the  severity  of  the 
injury  a  portion  of  the  superior  maxilla  is  generally  missing.  The  new 
nose  therefore  starts  from  a  depression  on  the  face  and  it  is  difiicult  to 
obtain  sufficient  prominence  of  the  organ.  Either  the  nose  has  to  be 
made  of  preposterous  size  or  else  it  is  unduly  sunk  into  the  face. 
In  the  case  illustrated,  pieces  of  cartilage  were  implanted  into  the  sides 

'  At  a  meeting  of  the  Section,  held  March  7,  1919. 
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Fig.  1. 


Fig.  2. 


Fig.  3. 
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Fig.  4, 


Fig.  5. 


Fig.  6. 


Fig.  7. 
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Fig.  8. 


Fig.  9. 
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of  the  nose  to  reproduce  the  supports  which  were  lacking,  i.e.,  the  nasal 
processes  of  the  superior  maxilla.  Lining  flaps  of  skin  containing  the 
cartilage  were  turned  inwards  with  lateral  prolongations,  which,  when 
twisted  into  position,  formed  the  lining  of  the  vestibule  of  the  new  nose. 
A  very  large  forehead  flap  was  then  brought  down  and  subsequently 
cartilage  was  implanted  subcutaneously  in  order  to  reproduce  the 
prominence  which  should  be  formed  by  the  nasal  bones  and  cartilaginous- 
bridge  {see  figs.  4,  5,  6,  7,  and  8). 


Fig.  11. 


Fig.  12. 


Case  III  (figs.  9  and  10)  illustrates  a  case  of  total  loss  of  nose  in 
one  of  our  British  soldiers  while  a  prisoner  of  war  in  Germany :  the 
operation  was  done  by  a  German  surgeon.  The  principles  of  epithelial 
lining  and  nasal  supports  have  not  been  carried  out,  with  the  result 
that  the  forehead  flap  w^hich  had  been  brought  down  to  form  the  new- 
nose  has  shrivelled,  shrunken,  suppurated  and  lost  its  contour  and 
attachments.  The  case  is  now  under  my  care  for  reconstruction 
and  I  hope  to  be  able  to  show  the  result  at  a  later  date. 

Case  IV  illustrates  the  use  of  my  reversed  pedicle  forehead  flap. 
In  this  case  it  was  used  to  form  a  new  lower  eyelid  in  addition  to 
repairing  a  deficiency  of  the  bridge  of  the  nose.     A  gunshot  wound  had 
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Fig.  13. 


Fig.  14. 
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Fig.  15. 


Fig.  16. 


142      Hett :    Wounds  of  Nose  and  Nasal  Accessory  Sinuses 

carried  away  the  upper  part  of  the  bridge  of  the  nose  and  damaged  the 
left  eye,  so  that  the  eye  had  to  be  enucleated.  The  lower  lid  was 
also  destroyed.  Figs.  11  and  12  show  the  case  before  operation. 
Fig.  13  shows  the  forehead  flap  brought  down.  Fig.  14  shows  the 
reversed  pedicle  flap  for  the  formation  of  the  lower  eyelid.  In  order 
to  obtain  the  eyelashes  for  the  new  lower  lid  a  few  hairs  from  the 
eyebrow  were  included  in  the  reversed  pedicle  flap.  Figs.  15  and  16 
show  the  case  shortly  after  the  removal  of  the  intermediate  portion 
of  the  pedicle. 

Case  V  illustrates  the  employment  of  a  forehead  flap  containing 
the  anterior  division  of  the  superficial  temporal  artery.  This  flap  has 
an  excellent  blood  supply,  and  is  useful  in  many  cases,  especially  scarring 
of  the  forehead,  and  renders  the  use  of  the  ordinary  forehead  flap 
containing  the  angular  and  supraorbital  arteries  impossible.  Fig.  17 
shows  the  case  shortly  after  the  gunshot  wound.  Fig.  18  shows  the 
same  case  after  healing  had  taken  place.  Fig.  19  shows  the  pedicle 
flap  in  position.  Like  all  pedicle  flaps,  it  is  tubed  by  suturing  the 
skin  margins  of  the  pedicle  together.  This  device  prevents  sepsis  or 
sloughing  of  the  pedicle  and  improves  the  blood  supply  of  the  flap. 

Case  VI  illustrates  the  principle  of  the  chest  flap  rhinoplasty.  In 
this  case  a  severe  gunshot  wound  of  the  face  resulted  in  the  damage 
depicted  in  fig.  20.  When  the  patient  arrived  at  the  Queen's  Hospital, 
Sidcup,  a  forehead  flap  had  already  been  used  for  a  rhinoplasty  so 
that  a  flap  for  the  restoration  of  the  lower  eyelid,  cheek  and  nose 
had  to  be  made  from  the  chest.  Fig.  21  shows  the  condition  on 
arrival  at  Sidcup.  Fig.  22  shows  the  chest  flap  with  its  tubed 
pedicle  in  position.  A  word  of  warning  is  necessary  as  regards  chest 
flaps.  In  this  case  a  portion  of  the  new  nose  sloughed  and  I  have 
found  that  it  is  difficult  to  get  a  chest  flap  to  live  more  than  3J  in. 
beyond  the  tube  of  the  pedicle. 

The  principle  of  the  tubed  chest  flap  in  plastic  surgery  of  the 
face  was  worked  out  by  my  colleague  Major  Gillies  and  my  late 
colleague  Captain  Aymard,  and  I  believe  that  to  Major  Gillies  we  owe 
the  original  conception  of  this  new  and  valuable  principle. 

Case  VII  is  that  of  a  soldier  shot  through  the  base  of  the  nose 
by  a  bullet  which  entered  through  the  right  nasal  process  and  found 
its  exit  through  the  left  cheek,  leaving  the  antral  cavity  open  on 
the  surface   {see  fig.  23).     The  nasal  supports  were  partially  destroyed 


Section  of  Laryngology 


143 


Fig.  17. 


Fig.  18 


Fig.  19. 
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and  there  were  external  intranasal  adhesions  as  well  as  chronic 
suppuration  of  the  left  antrum.  The  nasal  obstruction  and  sepsi& 
was  dealt  with,  and  subsequently  a  small  plastic  operation  closed  the 
communication  between  the  antrum  and  the  cheek.  After  this  the 
condition  was  as  is  shown  in  fig.  24.  The  bridge  was  much  depressed 
and,  although  the  nasal  passages  were  clear  of  adhesions,  the  patient 
had  marked  nasal  obstruction.  An  autogenous  costal  graft  was- 
inserted  into  the  bridge  for  the  restoration  of  contour  of  the  nose,, 
and  the  result  is  shown  in  fig.  25.     The  result  of  the  plastic  closure 


Fig.  20. 


of  the  antrum  can  be  seen  in  fig.  26,  which  is  a  front  view  taken 
at  the  same  time  as  tig.  25.  The  patient  stated  that  after  the 
insertion  of  the  cartilage  into  the  bridge  of  the  nose,  he  could  breathe 
freely  through  the  latter  for  the  first  time  since  his  wound.  This- 
subject  has  already  been  referred  to  in  Part  I  (p.  131). 

Case  VIII  is  another  case  of  sunken  bridge  due  to  a  gunshot  wound 
of  the  nose,  resulting  in  destruction  of  the  upper  nasal  supports. 
Figs.  27  and  28  show  the  profile  before  and  after  the  insertion  of  a. 
costal  cartilage  graft  for  the  restoration  of  the  contour  of  the  nose. 


Section  of  Laryngology 


145 


Fig.  21. 


Fig.  22. 


Fig.  23. 


Fig.  24. 
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Fig.  26. 


Fig.    27. 


Fig.  2S. 
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Microscope  Specimens  and  Report  of  a  Case  of  Adenoma  of 
the  Vocal  Cord  removed  by  Thyro-fissure.^ 

By  A.  L.  MACLEOD,  M.B. 

Patient,  a  male,  aged  57,  was  first  seen  on  October  1,  1917.  He 
had  suffered  from  hoarseness  for  five  months,  accompanied  by  cough 
and  mucous  expectoration.  The  left  vocal  cord  was  inflamed,  fixed,  and 
its  central  portion  occupied  by  a  cauliflower-like  growth.  No  history  of 
tubercle  or  syphilis.  The  Wassermann  reaction  was  negative.  Best 
to  the  voice,  with  potass,  iodide,  was  prescribed  for  some  weeks  without 
improvement. 

On  May  13,  1918,  thyro-fissure  was  performed  and  the  left  vocal 
cord  removed.  Patient  unfortunately  died  six  months  later  from 
broncho-pneumonia. 

Microscopical  Beport. — Two  sections  were  cut  :  (1)  A  small  piece 
which  shows  a  large  mucus-secreting  gland  which  appears  quite  normal. 
(2)  A  large  piece  which  shows  the  squamous  mucous  membrane,  and 
the  submucous  tissues  full  of  round  cells,  and  deep  in  a  large  mucous 
gland. 

There  is  nothing  to  indicate  the  cause  of  the  inflammation  and  no 
evidence  in  the  section  of  any  malignant  neoplasm. 

The  two  microscopic  sections  were  shown. 

DISCUSSION. 

Dr.  Wylie  :  How  can  this  be  an  adenoma  of  the  vocal  cord,  as  there  is  no 
gland  tissue  in  the  vocal  cord?  The  growth  must  be  from  the  ventricle. 
Or  it  might  be  a  malignant  growth. 

Dr.  W.  Hill  :  1  suggest  the  title  should  be  altered  to  adenoma  arising  in 
.  close  proximity  to  the  cord. 

'  At  a  meeting  of  the  Section,  held  March  7,  1919. 
Referred  from  the  agenda  of  the  meeting  of  the  Section,  held  February  7,  1919. 
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Dr.  Irwin  Moore  :  I  am  glad  to  hear  Dr.  Wylies  opinion  because 
Dr.  Macleod  wished  the  specimen  referred  from  the  last  meeting  in  order  to 
ascertain  the  views  of  members  of  this  Section,  Dr.  Wylie  would  maintain 
that  there  is  no  such  thing  as  an  adenoma  of  the  vocal  cord.  It  is  entirely  a 
question  of  what  structure  the  vocal  cord  is  considered  to  include.  I  referred 
the  specimen  to  Professor  Shattock  and  he  kindly  prepared  some  beautiful 
sections  through  the  normal  vocal  cords  and  ventricles  showing  their  minute 
structure.  These  normal  sections  show  not  only  a  large  number  of  mucous 
glands  in  the  superior  and  lateral  walls  of  the  ventricles,  but  also  an  isolated 
gland  in  close  proximity  to  the  elastic  fibres  of  the  vocal  cords.  The  latter 
are  well  seen  in  one  of  the  sections  exhibited  by  Dr.  Macleod — which  shows 
a  portion  of  the  normal  vocal  cord  with  a  small  amount  of  ventricular  tissue 
attached.  With  respect  to  the  two  microscopic  sections  exhibited  by  Dr. 
Macleod,  the  following  report  furnished  by  Professor  Shattock  corroborates 
that  originally  supplied  by  the  exliibitor. 

Further  Report  on  Dr.  Macleod's  Specimen  by 
Professor  Shattock,  F.R.S. 

Section  (1). — This  consists  of  mucous  glands  lying  in  adipose  tissue 
with  a  striated  muscle  fibre  here  and  there.  The  glandular  tissue 
corresponds  in  character  with  that  of  the  normal  larynx,  in  the 
immediate  neighbourhood  of  the  elastic  tissue  of  the  vocal  cord — i.e., 
with  the  glands  lying  on  the  outer  or  ventricular  side  of  the  latter. 
The  volume  of  the  gland  tissue  and  its  compact  disposition  justify 
the  classification  of  the  lesion  as  an  adenoma. 

Section  (2). — This  consists  of  a  portion  of  the  cord,  infiltrated 
with  round  cells ;  the  preparation  includes  a  minute  fragment  of 
glandular  tissue  of  the  same  kind  as  that  in  the  other  section. 

Remarks  by  Dr.  Irwin  Moore. 

I  have  looked  up  the  literature,  and  find  there  are  but  three  cases 
recorded  which  can  be  definitely  regarded  as  adenoma  of  the  true  vocal 
cord. 

Mr.  Tilley  ^  has  reported  a  case  of  adenoma  of  the  right  ventricular 
band  at  a  meeting  of  this  Section  in  March,  1914 — viz.,  that  of  a 
male,  aged  5"2,  who  suffered  from  hoarseness  for  from  ten  to  fifteen 
years.  There  was  a  smooth  globular  swelling  covering  five-sixths 
of  the  anterior  surface  of  the  true  cord.  It  was  apparently  an 
■adenoma  originating  in  connexion  with  the  ventricle,  although  in  the 

'  Proc.  Roi/.  Soc.  ilcd.,  1914,  vii  (Laryngol.  Sect.),  p.  111. 
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discussion  which  followed,  Mr.  Eose  suggested  that  the  swelling  was 
of  an  inflammatory  nature,  and  Sir  Felix  Semon  considered  it  was 
tubercular. 


Angioma    of    the    Left    Arytsenoid. 

By  G.  W.  Dawson,  F.K.C.S.I. 

Patient,  a  female,  aged  50,  who  felt  something  stick  in  her  throat 
whilst  at  breakfast  one  day  in  October,  1918.  After  this  she  spat  a 
little  blood.  Patient  first  consulted  the  exhibitor  in  December,  1918, 
when  a  round  bluish  tumour,  the  size  of  a  small  nut,  was  seen  on  the 
left  arytaenoid.  The  galvano-cautery  was  applied  on  February  7,  1919, 
with  the  result  that  the  size  of  the  tumour  was  considerably  reduced. 

DISCUSSION. 

Sir  StClair  Thomson  :  Should  this  be  called  angioma  or  should  it  be  called 
telangiectasis,  as  there  is  much  difference  between  the  two  ?  If  there  is  such  a 
thing  as  an  angiomatous  tumour,  it  is  generally  an  angio-fibromatous  tumour. 
It  is  possible  the  patient  has  had  this  many  years,  and  we  know  that  unless 
symptoms  are  caused  by  it,  it  is  rather  dangerous  to  tackle.  Angiomatous 
tumours,  so-called,  when  they  do  occur,  are  generally  more  or  less  pedunculated 
and  definite,  and  as  this  is  indefinite,  I  suggest  it  be  called  telangiectasis. 

Mr.  J.  F.  O'Malley  :  This  does  not  seem  to  me  to  be  a  growth,  but  rather 
a  permanent  hyperaemic  condition — a  group  of  vessels  on  the  arytaenoid. 

Dr.  H.  J.  Banks-Davis  :  There  must  have  been  a  tumour  present  of  some 
kind  in  the  arytaenoid  region,  but  since  it  has  been  cauterized  it  has  shrunk 
up,  so  that  it  is  now  scarcely  visible.  I  thought  there  was  telangiectasis  at 
the  apex  of  the  cords  in  addition  to  the  cyanosed  appearance  in  the  arytaenoid 
which  is  hardly  now  observable. 

Adherent  Palate. 

By  Gr.  W.  Dawson,  F.R.C.S.I. 

Patient,  a  male,  aged  26,  was  previously  shown  at  the  meeting  of 
this  Section  in  May,  1917.^  When  aged  12  he  suffered  from  sore  throat, 
followed  by  nasal  obstruction,  for  the  relief  of  which,  at  the  age  of  16. 

'  Proc.  Roij.  Soc.  Med.,  1917,  x  (Sect.  Laryng.),  p.  100. 
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four  operations  were  performed.  In  October,  1916,  patient  consulted 
the  exhibitor  for  increasing  deafness.  The  nasopharynx  was  found  to 
be  completely  occluded  by  a  dense  mass  of  fibrous  tissue,  through  which 
an  opening  was  made  and  a  rubber  tube  inserted.  After  the  tube  had 
been  kept  in  situ  for  several  weeks,  it  was  replaced  by  an  obturator 
(made  by  Mr.  Turner),  which  patient  is  now  wearing.  The  Wasser- 
mann  reaction  is  positive. 

DISCUSSION. 

Dr.  Pekry  Goldsmith  :  I  have  had  a  similar  result  after  an  adenoid 
operation  a  number  of  years  ago.  The  case  was  evidently  syphilitic.  The 
end  was  exactly  like  this.  Everything  I  did  to  keep  the  palate  forward  failed. 
The  point  to  which  I  want  to  draw  attention  is  this  :  Here  is  a  man  with  a  very 
small  opening  in  the  nasopharynx,  but  he  complains  of  no  nasal  obstruction, 
and,  if  a  man  with  such  a  small  aperture  can  get  along  without  discomfort,  in 
breathing,  it  should  make  some  of  us  hesitate  to  operate  on  the  front  part 
of  the  nose  as  often  as  we  do. 

Mr.  O'Malley  :  I  showed  a  similar  case  before  the  Section,  with  the 
history  of  the  patient  having  had  a  very  bad  throat  a  few  years  ago.  It 
was  not  definitely  proved  that  it  was  from  scarlet  fever,  but  it  dated  from 
that  illness.  There  was  nothing  to  suggest  it  was  syphihtic,  and  the  Wasser- 
mann  test  proved  negative  on  more  than  one  occasion.  I  concluded  it  was 
ulceration,  The  way  in  which  these  cases  arise  is  interesting.  There 
is  an  intense  inflammatory  condition  on  the  mucous  membrane  •  owing 
to  a  very  virulent  infection,  and  deep  to  that  there  is  a  myositis,  which 
paralyses  the  movements  of  the  faucial  pillars ;  and  as  there  is  oedema, 
the  soft  tissues  are  all  brought  into  contact,  and  this  with  the  denudation 
of  the  epithelium  causes  the  opposing  surfaces  to  become  adherent  to 
one  another.  Before  the  myositis  has  completely  disappeared  permanent 
adhesions  have  formed,  and  subsequently  contractions  occur. 

Dr.  Kelson  :  Mr.  Dawson  has  improved  this  patient's  condition.  But  he 
still  gets  a  Uttle  food  and  drink  through  his  nose;  cannot  some  better  arrange- 
ment be  made  to  prevent  that,  some  valvular  contrivance  for  instance '?  There 
is  an  open  rigid  tube  at  the  back  of  the  mouth,  connecting  it  with  the  post- 
nasal space,  consequently  during  mastication  some  food  must  get  forced  up 
into  the  nose. 

Dr.  Dan  McKenzie  :  I  have  recently  had  a  case  which  has  given  me  much 
trouble  on  account  of  adhesions  of  the  soft  palate.  The  patient  is  a  girl,  aged 
17,  and  she  has  never  remembered  being  able  to  breathe  through  her  nose.  On 
inspection  nothing  abnormal  was  to  be  seen,  but  posterior  rhinoscopy  showed 
an  absolute  adhesion  between  the  posterior  part  of  the  palate  and  the  posterior 
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pharyngeal  wall.  Though  she  has  had  five  operations,  she  is  now  no  better 
than  when  we  started.  First,  we  broke  it  down  with  diathermy,  and  for  a 
fortnight  she  could  breathe  through  the  nose,  but  it  closed  up  again.  Then  we 
incised  the  adhesions  with  the  diathermy  knife  and  put  in  tubes.  She  wore 
these  for  a  month  in  a  most  persevering  way,  but  when  we  took  them  out 
it  closed  up  again.  Then  I  tried  Mr.  Mark  Hovcll's  suggestion  of  grafting: 
it  was  difficult,  but  I  managed  to  get  a  graft  in  after  breaking  down  the 
adhesions  once  more,  and  anchored  it  by  two  threads  through  the  nose  and 
two  through  the  mouth.  After  ten  days  the  threads  came  away,  and  again 
the  palate  slowly  closed  up.  We  tried  another  time  wuth  a  graft,  but  with 
no  better  result.  I  shall  be  glad  to  show  the  patient,  in  order  to  get 
suggestions.  I  have  even  gone  so  far  as  to  suggest  the  removal  of  the  soft 
palate,  which  would  enable  her  to  obtain  nasal  breathing,  but  at  the  cost 
of  nasal  speech.     I  cut  the  graft  from  the  thigh. 

The  President  :  I  showed  a  case  here,  two  or  three  years  ago,  and 
after  trying  three  different  methods  I  broke  down  the  adhesions  fully  with 
a  blunt  dissector  and  my  fingers,  and  then  sutured  the  upper  surface  of  the 
palate  to  the  lower,  round  the  posterior  edge.  First  I  used  catgut  sutures,  but 
they  were  absorbed  too  soon  ;  next  time  I  used  silk  and  it  did  very  well.  Much 
depends  on  the  thickness  of  the  adhesions.  In  this  case  there  was  recurrence 
on  the  right  side,  w^here  the  adhesions  were  thicker.  I  have  not  seen  the 
patient  for  a  year,  but  I  hope  to  bring  her  to  the  Section  at  an  early  meeting. 

Mr.  Dawson  (in  reply)  :  I  agree  with  Sir  StClair  Thomson  that  the  first 
case  is  a  fibro-angioma.  "When  I  saw  the  growth  it  was  of  the  characteristic 
blue  colour,  the  size  of  a  small  cherry.  I  applied  the  cautery  very  carefully 
because  I  did  not  know  what  might  happen.  The  growth  seemed  fairly  firm, 
and  the  application  of  the  cautery  made  it  shrink  a  good  deal.  With  regard 
to  the  second  case,  there  were  two  cases  exactly  alike,  but  the  other  could  not 
come.  The  one  shown  had  been  operated  upon  four  times  by  Dr.  Lack.  The 
man  came  to  me  because  of  increasing  deafness.  They  both  had  a  positive 
Wassermann  reaction,  and  both  began  at  the  age  of  twelve  to  have  sore 
throats,  which  eventually  became  closed  up.  I  think  there  is  great  difficulty 
in  forming  flaps  for  these  cases,  because  you  cannot  fashion  a  flap  from 
material,  the  thickness  of  which  is  as  great  as  the  length  or  breadth  of  the 
tissue  at  our  disposal.  No  doubt  there  are  some  cases  of  adherent  palate 
which  are  quite  thin,  but  those  I  have  seen  have  always  been  very  dense.  In 
this  case  it  was  probably  half  an  inch  thick.  Both  patients  expressed  them- 
selves as  very  much  better:  the  treatment  has  stopped  the  increasing  deafness, 
of  which  both  complained,  and  the  dripping  from  the  nose  has  ceased.  The 
amount  of  food  which  passes  into  the  nose  is  very  little. 
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Mucocele    of    the    Frontal    Sinus. 

By  G.  W.  Dawsox,  F.E.C.S.I. 

Patient,  a  female,  aged  65,  who  complained  of  a  swelling  over  the 
left  eye  for  twelve  months,  which  was  incised  at  an  eye  hospital,  on 
December  19,  1918.  When  seen  by  the  exhibitor  on  January  3,  1919, 
there  was  a  foul  wound  with  much  pus.  Operation  performed  on 
January  10  :  The  eyebrow  was  reflected  upwards,  disclosing  a  large 
opening,  through  which  the  finger  could  be  introduced  into  the  frontal 
sinus,  which  was  large  and  deep.  There  was  much  erosion  of  the  nasal 
process  of  the  frontal  bone.  Owing  to  the  foul  condition  of  the  wound 
none  of  the  necrosed  bone  was  removed.  The  cavity  was  packed  with 
gauze  saturated  in  iodoform  emulsion,  and  rapidly  closed  up.  There 
was  no  history  of  pain  either  before  or  after  the  operation. 


Choanal   Polypi   in   Children  :     (1)    A   Boy,   aged  9  ;    and 
(2)    a  Girl,   aged   12. 

By  Douglas  Guthhie,  M.D. 

Case  /.illustrates  the  rare  condition  of  nasal  polypus  in  children 
under  10  years  of  age.  Out  of  116  cases,  recorded  in  literature,  of 
nasal  polypus  in  patients  under  the  age  of  16,  only  fourteen  were  found 
in  children  under  10  years.  A  boy,  aged  9,  suffered  from  right-sided 
nasal  obstruction  for  a  year.  No  discharge,  headache  or  epistaxis. 
A  bluish-grey  growth,  smooth  and  elastic,  filled  the  nasopharynx  and 
blocked  the  right  nasal  cavity,  projecting  downwards  below  the  palate. 
A  skiagram  was  taken  and  showed  a  shadow  in  the  right  antral  region. 
Both  antra  were  clear  on  transillumination.  The  polypus  was  removed 
by  snaring  and  an  intranasal  operation  was  performed  on  the  right 
antrum,  which  contained  no  pus.  There  was  no  sign  of  recurrence 
two  years  later. 

Case  II  is  that  of  a  choanal  polypus  which  had  "herniated"  into 
the  opposite  choana  and  had  there  become  nipped  and  strangulated. 
The  patient  is  a  girl,  aged  12,  whose  left  nasal  passage  had  been  blocked 
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for  six  months.  The  right  side  had  also  become  obstructed  about  a 
month  before  admission  to  hospital.  Posterior  rhinoscopy  showed  a 
dark  purple  swelling  in  the  right  choana.  Anterior  rhinoscopy  shows  the 
left  nasal  cavity  to  be  blocked  by  polypus.  The  skiagram  taken  shows 
blurring  of  both  choanse  and  of  the  left  antrum.  The  left  antrum  is 
opaque  to  transillumination.  On  palpating  the  nasopharynx  in  order 
to  pass  the  snare,  the  strangulated  lobule  became  dislodged.  A  radical 
operation  done  on  the  left  antrum  showed  that  the  growth  arose  from 
the  posterior  part  of  the  antral  floor.  On  inquiry  eighteen  months 
later,  the  child  was  reported  to  be  well  and  free  from  any  nasal 
trouble.  Water-colour  drawings  from  the  cases  are  demonstrated  on 
the  epidiascope,  also  a  table  showing  the  age-incidence  of  nasal  and 
nasochoanal  polypi  according  to  various  writers. 

DISCUSSION. 

The  President  :  The  second  specimen  appeared  to  me  to  be  an  example 
of  a  solitary  antral  polypus. 

Mr.  TiLLEY  :  It  is  a  pity  to  do  anything  in  the  first  instance  in  the  nature 
of  a  radical  operation  for  the  removal  of  these  growths.  I  have  removed  many 
of  them  satisfactorily  by  seizing  the  main  mass  of  the  polypus  in  a  pair  of 
ordinary  adenoid  forceps  passed  into  the  nasopharynx  and  pulling  the  polypus 
away.  Often  the  pedicle  will  be  removed  at  the  same  time.  Many  do  not 
recur,  and  hence  I  think  every  patient  should  be  given  the  chance  of  removal 
by  such  a  simple  method.  The  operation  can  be  done  with  a  very  light,  or 
even  without  any,  anaesthetic.  On  the  other  hand,  to  enter  the  canine  fossa 
of  a  young  patient  means  destroying  some  of  the  dental  nerves,  and  so 
setting  up  conditions  disadvantageous  to  the  patient's  after-career. 

Mr.  Dawson  :  A  few  years  ago  I  had  under  my  care  a  child,  aged  12, 
with  a  large  choanal  polypus.  It  filled  up  the  post-nasal  space  and  bulged 
the  soft  palate  downwards.  Under  cocaine  I  succeeded  in  passing  a  small 
blunt  steel  hook  under  the  middle  turbinate  so  as  to  engage  the  pedicle  of  the 
polypus.  By  making  traction  forwards  the  pedicle  was  torn  away  at  its 
attachment,  and  the  growth  with  its  long  stalk  fell  into  the  mouth. 

Dr.  H.  J.  Banks-Davis  :  In  1908  I  showed  a  specimen  of  a  large 
pedunculated  nasopharj-ngeal  polypus  which  I  had  removed  from  a  boy,  aged  9. 
I  also  showed  a  specimen  from  a  boy,  aged  8  :  both  these  cases  were  at  the 
West  London  Hospital,  and  the  specimens  were  mounted  for  the  Museum, 
and  are  there  stiU, 

Dr.  William  Hill  :  The  whole  point  lies  in  that  to  which  attention  has 
been   drawn  by  Mr.  Tilley — do  the    polypi    recur?       Judging  fi'om  my  own 
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practice,  I  think  they  do  not,  but  I  have  heard  of  them  recurring.  Even  if 
they  recur  once  in  ten  times,  opening  the  antrum  is  hardly  justifiable, 
especially  in  a  child. 

Mr.  Waggett  :  There  is  a  little  practical  point.  The  way  to  get  rid  of 
them,  in  the  hope  of  getting  the  base  away  radically,  is  to  push  the  snare 
backwards,  not  to  pull  it  out  of  the  nose.  By  pulling  outwards  you  cut 
through  the  polypus,  and  the  base  is  not  eradicated. 

Mr.  W.  Stuart-Low  :  I  have  had  a  number  of  these  cases  under  my 
care,  and  have  successfully  treated  them  by  inserting  through  the  nasal 
passage  a  pair  of  long,  strong,  fiat  fenestrated  forceps,  grasping  the 
swelling,  twisting  it,  and  slowly  pulling  it  away.  It  is  rare  for  a  recru- 
descence to  take  place  if  the  removal  is  done  in  this  manner. 

Mr.  Rose  :  The  question  of  age  has  been  mentioned.  Polypi  are  not 
common  in  children  under  10  years  of  age.  The  point  especially  to  be  noted 
is,  that  if  a  child  under  10  has  a  polypus,  it  is  almost  always  of  the  antro- 
choanal  type.  I  agree  with  Mr.  Tilley  that  radical  operation  on  the  antrum 
of  a  child  for  such  a  condition  is  too  severe. 

Dr.  Douglas  Guthbie  (in  reply)  :  The  discussion  seems  to  have  hinged 
mainly  on  treatment.  I  should  have  been  interested  to  know  whether  others 
had  seen  any  cases  like  the  second  I  described.  What  would  those  members 
do  who  are  averse  to  opening  the  antrum  in  such  cases,  if  they  found  pus  on 
proof-puncture  ?  Would  they  perform  a  radical  operation,  or  an  intranasal 
operation,  or  simply  remove  the  polypus  ?  In  dealing  with  the  accessory 
sinuses  of  childi'en  one  naturally  leans  towards  conservatism. 


Further  Notes  of  a  Case   of  Diverticulo-pexy.' 

By  William  Hill,  M.D. 

I  HEARD  that  Dr.  Grant  was  going  to  show  a  case  in  which  he  had 
done  the  operation  I  had  suggested.  When  I  set  out,  eighteen  months 
ago,  to  operate  on  the  pouch  of  a  man,  I  intended  to  do  the  two-stage 
operation  which  had  been  recommended  by  Goldmann  and  Halstead.  I 
meant  to  stitch  up  the  pouch  into  another  position  and  wait  a  con- 
siderable time  before  removing  it.  Halstead  did  it  in  ten  days. 
Neumann  strangulated  it  at  the  time  of  operation  by  putting  a  liga- 
ture  round    the    neck,   and  it  came  away  as  a  slough.     There  was  a 

'  Shown  at  the  meeting  of  this  Section  on  December  7,  1917  :  Proc.  Roy.  Soc.  Med.  (Sect. 
Laryng.),  1918,  xi,  p.  60. 
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sloughing  wound  in  the  neck  and  a  big  cavity  into  the  mediastinum. 
But  a  month  afterwards  the  X-ray  appearance  was  so  satisfactory  that 
I  thought  I  would  do  it,  and  I  was  content  with  diverticulo-pexy.  I 
was  surprised  there  was  no  recurrence  when  I  showed  the  case  three 
months  after  operation.  The  case  is  still  doing  well  ;  the  patient  was 
passed  Al  into  the  Army  last  July,  and  I  have  recently  heard  from  him 
that  he  is  as  well  as  ever  he  was.  If  there  is  recurrence  I  shall  report 
it.  In  order  to  avoid  leakage  and  the  danger  of  mediastinitis,  it  is  well 
to  do  the  operation  in  this  first  stage,  and  if  sufficient,  leave  it  at  that. 
If  not,  you  can  do  a  subsequent  operation  without  danger.  The 
technique  of  freeing  the  diverticulum  is  not  difficult.  I  put  a 
bougie  into  the  pouch,  and  another  into  the  oesophagus.  The  wall 
is  sometimes  very  thin,  and  care  has  to  be  exercised  in  dissecting 
out.  Lower  down,  the  finger  is  a  great  aid  in  breaking  down  adhesions 
in  the  mediastinum.  After  sewing  up  the  pouch,  I  put  stitches  under 
the  sternomastoid,  and  I  relied  on  the  adhesions  keeping  it  in  position. 
It  has  been  kept  in  position,  and  the  swallowing  is  correct.  I  put 
a  ligature  round  the  neck,  not  enough  to  strangle  it,  as  Marshall, 
and,  I  think,  Goldmann  did,  but  to  prevent  the  food  ascending  in 
the  early  stages.  By  the  time  adhesions  had  formed,  the  pouch  was 
more  or  less  flattened.     At  all  events,  the  man  is  verv  satisfied. 


Case  of  Pharyngeal  Diverticulum  treated  by  Dislocation  and 
Fixation  in  the   Upper  Part  of  the  Neck, 

By  J.  DuNDAS  Grant,  M.D. 

The  patient  had  had  considerable  difficulty  in  swallowing  for  over 
eighteen  months,  being  unable  to  eat  anything  stringy ;  the  least 
tickling  of  the  throat  caused  return  of  the  food,  and  food  thrown  up 
some  hours  or  even  as  long  as  a  day  and  a  half  after  it  had  been 
swallowed  frequently  returned  unchanged  ;  on  most  nights  he  brought 
up  a  quantity  of  watery  fluid,  often  containing  particles  of  food. 
On  examination  there  was  no  definite  swelling  on  either  side  of  the 
neck  and  the  hyoid  fossae  were  absolutely  clear  of  liquid.  An  X-ray 
examination  showed  a  very  large  pouch  extending  below  the  level  of 
the  episternal  notch   {see  fig.  1,  p.  166). 

Operation  :  An  incision  was  made  along  the  anterior  border  of  the 
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sternomastoid,  which  was  retracted  inside  its  sheath  ;  it  was  then  sht 
up  so  as  to  expose  the  deep  parts  of  the  neck  ;  the  omo-hyoid  muscle 
was  then  divided  and  the  great  vessels  drawn  outwards  while  the  larynx 
and  trachea  were  drawn  inwards.  The  thyroid  gland  was  thus  exposed 
and  close  behind  it  was  a  swelling  consisting  of  the  pharyngeal  sac. 
This  dipped  very  deeply  down  behind  the  manubrium  sterni  and  was 
adherent  to  the  surrounding  tissues  ;  it  was  detached,  however,  by 
means  of  the  finger  and  pulled  up  into  the  wound  ;  it  was  about  the 
size  of  a  very  large  human  tongue  and  was  apparently  thick-walled  ; 
it  was  then  stitched  into  the  upper  part  of  the  operation  cavity  without 
puncture  of  its  walls  ;  the  wound  was  closed  except  at  the  lower  part 
where  a  rolled  india-rubber  drain  was  introduced  ;  this  was  kept  in 
for  two  days,  there  being  very  little  discharge  ;  the  wound  was  then 
allowed  to  heal.  A  small  tube  was  kept  in  the  stomach  for  twenty-four 
hours  and  after  its  removal  the  patient  could  swallow  with  perfect  ease 
and  has  continued  to  do  so  ever  since  {see  fig.  2,  p.  166). 

Some  adrenalin  had  been  injected  along  the  proposed  line  of  incision 
and  at  the  end  of  the  operation  the  patient's  pulse  was  so  extremely 
tense  as  to  occasion  anxiety  as  to  its  effect  on  the  vessels  of  the  brain. 
From  3  oz.  to  4  oz.  of  blood  were,  therefore,  drawn  off  from  the  vein  at 
the  elbow  by  venesection.  I  am  greatly  indebted  to  Dr.  William  Hill 
for  his  co-operation. 

When  seen  on  February  10  he  was  able  to  swallow  quite  well,  but 
after  swallowing  a  fullness  in  the  upper  part  of  the  left  side  of  the 
neck  sometimes  persisted  ;  this  disappeared  again  very  rapidly  on  each 
occasion  ;  .  he  was  instructed  to  keep  pressure  on  it.  At  the  present 
time  the  discomfort  from  it  is  extremely  slight,  swallowing  being 
normal. 

Dr.  W.  Hill  :  This  diverticulum  was  a  long  way  down,  but  there  was  no 
great  diflficulty  in  the  operation.  The  patient  swallowed  that  night,  and  has 
done  so  well  ever  since.  There  is  a  pharyngocele,  and  air  is  getting  into  it, 
and  if  it  causes  trouble  Dr.  Grant  will  do  the  two-stage  operation  and  cut 
it  out.  The  other  operation  has  shown  a  large  mortality,  in  the  hands  of 
Kigby  18  per  cent.  And  it  must  be  remembered  all  deaths  are  not  recorded, 
whereas  successes  are.     I  helped  Dr.  Grant  with  the  operation. 
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Case  of  Epithelioma  of  the  Epiglottis  treated  by  Diathermy. 

By  E.  A.  Worthington,  F.R.C.S. 

The  patient,  a  male,  aged  44,  had  an  ulcerating  epithelioma  involving 
the  right  half  of  the  epiglottis  and  extending  well  down  on  to  the  right 
ary-epiglottic  fold.  The  epiglottis  and  the  growth  at  its  base  on  the 
right  side  were  removed  in  November  last  by  diathermy.  Healing 
was  rapid,  and  the  dysphagia  was  completely  relieved.  It  is  of  course 
early  days  for  the  discussion  of  the  possibility  of  recurrence  or  otherwise. 
A  section  is  shown. 

DISCUSSION. 

Mr.  W.  M.  MOLLISON  :  I  have  recently  had  what  appears  to  be  a  similar 
case,  in  which  I  excised  the  growth  by  the  actual  cautery.  There  was  an 
epithelioma  of  the  epiglottis,  involving  the  back  of  the  tongue,  in  the  middle 
line.  I  had  to  remove  the  whole  of  the  epiglottis  and  a  triangular  wedge  out 
of  the  back  of  the  tongue.  I  set  out  to  do  it  by  means  of  the  knife  and  forceps, 
by  suspension  laryngoscopy,  but  found  it  was  impossible  and  so  used  the 
cautery.  This  was  nine  months  ago,  and  there  is  no  local  recurrence.  The 
patient  had  at  the  time  an  enlarged  gland  in  the  neck,  which  he  neglected, 
and  when  subsequently  removed  it  proved  to  be  carcinomatous. 

Dr.  Dan  McKenzie  :  Within  limits  one's  experience  with  diathermy  may 
be  wonderful.  I  recently  had  a  case  of  what  appeared  to  be  inoperable 
epithelioma  at  the  base  of  the  tongue,  extending  on  to  the  faucial  pillar. 
There  was  a  fungation  from  the  base  of  the  tongue  as  large  as  a  tonsil.  There 
were  also  secondary  glands  in  the  neck.  I  attacked  this  growth  with 
diathermy,  and  the  effect  has  been  amazing.  After  three  or  four  applications 
the  patient's  condition  is  one  of  absolute  comfort.  He  is  well,  he  eats  and 
sleeps  normally,  and  he  has  no  pain  or  swelling.  Nor  is  there  much  scarring 
left.  Of  course,  I  removed  the  glands  by  external  operation.  Before  the  days 
of  diathermy,  such  a  patient  would  have  been  dead  by  now,  and  his  death 
would  have  been  a  painful  and  miserable  one.  I  have  only  come  across  one 
case  in  my  own  practice  in  which  there  has  not  been  recurrence,  but  diathermy 
makes  a  wonderful  difference  to  these  patients'  lives. 

Dr.  W.  Hill  :  The  point  raised  by  Mr.  MoUison  is  very  important — 
namely,  whether,  with  the  choice  of  going  to  a  nursing  home  fitted  with 
diathermy  apparatus,  you  are  wise  in  choosing  Paquelin's  cautery  for  use  in 
this  class  of  case.  I  have  seen  the  cautery  applied  to  a  big  growth  in  the 
pharynx,  and  the  large  amount  of  heat  generated  in  the  neighbourhood  is  a 
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serious  disability.  With  the  use  of  diathermy,  on  the  other  hand,  the  heat  is 
so  locahzed  that  there  is  no  scorching  effect  on  the  immediate  tissues,  and 
in  the  hands  of  an  expei't  operator  there  is  no  sparking. 

Mr.  HOWARTH :  A  point  of  technique  needs  explanation,  and  that  is,  in 
what  way  does  Mr.  Worthington  use  diathermy?  Personally,  I  use  the 
electrode  as  a  knife,  that  is  to  say,  the  spark  takes  the  place  of  the  cutting 
edge,  and  one  can  make  a  trench  round  the  growth  and  excise  it.  I  have 
found  this  method  very  successful.  Does  Mr.  Worthington  do  that,  or  does 
he  plunge  the  electrode  into  the  growth  and  destroy  it  that  way  ? 

Mr.  MOLLISON  (in  explanation) :  I  did  not  mean  I  preferred  the  cautery  to 
diathermy.  I  have  never  used  the  cautery  before  for  such  a  condition,  but 
I  did  in  this  case  because  I  was  driven  to  use  the  means  immediately  available. 
I  agree  with  what  has  been  said  about  diathermy. 

Mr.  Worthington  (in  reply)  :  In  answer  to  Mr.  Mollison,  I  think  a  great 
deal  depends  on  the  healing  afterwards.  After  diathermy  I  have  found 
extraordinary  rapidity  of  healing.  I  have  now  used  it  in  many  cases  which 
one  must  regard  as  absolutely  inoperable  in  the  ordinary  way.  After  its  use, 
even  if  the  patient  has  a  recurrence  and  dies,  the  comfort  is  much  greater  than 
it  would  have  been  otherwise.  I  have  not  sho\vn  this  case  because  I  regard 
the  patient  as  cured:  it  is  too  soon  for  one  to  be  able  to  say  that.  But  I  think 
this  is  a  method  of  surgery  which  should  be  much  more  widely  used  for  cases 
which  may  even  be  regarded  as  operable  by  other  methods.  It  seals  the  blood- 
vessels and  lymphatics  as  it  goes  on.  In  certain  cases  I  would  prefer  it  to  the 
knife.  In  answer  to  Mr.  Howarth,  I  use  it  secunchwi  artevi,  that  is  to  say,  in 
each  case  differently.  Where  there  is  a  fairly  large  projecting  growth,  if  I  can 
save  time  by  doing  so,  I  cut  and  coagulate  round  it  and  then  pull  it  away, 
because  then  it  is  unnecessary  to  coagulate  the  whole  mass.  But  when  the 
growth  is  superficial  and  spreading,  it  is  necessary  to  go  over  the  whole  of  it. 


Foreign  Body  removed  from  the  Nose  after  Thirteen  Years. 
By  R.  A.  Worthington,  F.R.C.S. 

The  patient  was  a  boy,  aged  15,  who  had  had  a  fcetid  discharge 
from  the  right  nostril  since  the  age  of  2,  according  to  his  mother.  The 
boy  himself  was  convinced  he  was  born  with  it !  A  foreign  body — 
apparently  a  piece  of  stick  with  bark  on  it — was  removed  from  the 
right  nostril ;  it  was  lying  in  the  posterior  part  of  the  middle  fossa. 
There  was  a  condition  of  atrophic  rhinitis.  The  septum  was  pushed 
over  to  the  left,  and  the  anterior  surface  of  the  sphenoid  widely 
exposed  to  view. 
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DISCUSSION. 

Mr.  MOLLISON  :  It  is  extraordinary  how  rapidly  these  people  recover  after 
removal  of  a  foreign  body.  In  the  first  year  of  the  war  a  man  was  sent  to  me 
because  he  was  an  offence  to  his  companions,  owing  to  a  fcetid  smell  coming 
from  his  nose.  I  extracted  from  it  a  foreign  body  which  had  been  there  fifteen 
years,  and  two  days  later  I  heard  that  the  smell  had  quite  gone. 

Dr.  JOBSOX  HORNE  :  In  the  days  before  rhinology  received  the  attention 
it  does  now,  little  or  no  nasal  inspection  being  carried  out,  it  was  taught  that 
discharges  and  bad  smells  from  the  nose  were  to  be  regarded  generally  as 
syphilitic,  and  were  treated  accordingly.  Some  few  years  ago  such  a  ease 
came  under  my  care.  The  cause  of  the  discharge  and  fcetor  was  a  rhinolith, 
the  nucleus  of  the  rhinolith  was  cotton-wool,  left  in  the  nose  thirty  years 
previously.  The  case  under  discussion,  therefore,  cannot  be  regarded  as  a 
record  in  reference  to  the  length  of  time  a  foreign  body  had  stayed  in  the  nose. 
In  reference  to  a  foreign  body  not  undergoing  any  change  or  decomposition 
after  a  long  sojourn  in  the  nose,  I  can  call  to  mind  a  bean  taken  from  a 
boy's  nose :  the  bean  had  not  only  retained  its  normal  appearance  but  had 
commenced  to  sprout. 

Dr.  H.  J.  Baxks-Davis  :  I  have  shown  a  case  here  in  which  a  grain  of 
Indian  corn  was  retained  in  the  nose  and  expelled  after  fourteen  years. 
No  disintegi'ation  had  occurred.  I  agree  with  Mr.  Worthington  than  this  fact 
is  worthy  of  note. 

Mr.  Worthington  (in  reply)  :  The  condition  of  the  foreign  body  was 
astonishing.  One  would  have  expected  it  to  have  been  disintegrated  by  now. 
The  fact  that  it  is  not  is  a  great  tribute  to  the  antiseptic  power  of  the  nasal 
secretions. 


Bilateral  Ankylosis  of  the  Vocal  Cords  ;    Case  for  Diagnosis. 
By  Andrew  Wylie,  M.D. 

The  patient,  an  old  soldier,  aged  53,  consulted  me  on  Monday, 
February  24,  complaining  of  hoarseness,  cough,  difi&culty  in  swallowing, 
and  inability  to  sleep,  of  not  more  than  seven  weeks'  duration.  There 
is  an  old  history  of  specific  disease  and  rheumatism,  but  he  is  otherwise 
healthy. 

Examination  shows  complete  fixation  of  both  vocal  cords,  nearer 
the    middle    line    than    the    cadaveric    position,    with    a    swelling    or 
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oedema  of  both  arytaenoids,  but  owing  to  a  considerable  amount  of 
mucus  in  the  throat  it  is  difficult  to  get  a  good  view.  There  are  no 
enlarged  glands,  no  symptoms  of  aneurysm,  and  as  far  as  can  be 
diagnosed  no  mediastinal  growth.  The  patient  considers  the  disease 
was  caused  by  gas  at  the  front. 

An  X-ray  photograph  gives  no  information. 

The  exhibitor  considers  that  tracheotomy  is  necessary,  and  after- 
wards potassium  iodide  and  mercury  administered  in  increasing  doses. 

Postscript. — Since  the  notes  were  published  in  the  Agenda  Dr.  Iron- 
side Bruce  has  taken  a  screen  of  this  patient,  and  reports  that  "  there 
is  an  increased  opacity  of  the  posterior  mediastinum  at  the  level  of 
the  aortic  arch.  Food  impacts  at  this  level  and  suggests  a  definite 
obstruction,  the  nature  of  which  is  not  definitely  indicated  .  .  .  prob- 
ably a  growth." 

DISCUSSION. 

Dr.  W.  Hill  :  I  gather  that  Dr.  Wylie  does  not  intend  to  stick  to  the  title 
he  has  put  down  :  probably  he  means  ankylosis  of  the  crico-arytaenoid  joint. 

Mr.  Whale  :  I  thought  those  cords  were  movable.  Dr.  Wylie  says  the 
patient  considers  the  disease  is  due  to  gas  at  the  Front.  I  saw  many  cases  of 
gassed  troops  after  the  Somme  fighting,  in  France,  as  many  as  sixty  in  a  week, 
and  there  was  nothing  in  them  to  suggest  that  there  was  a  deep  lesion  of 
the  crico-arytaenoid  joint :  the  ulceration  was  superficial.  I  made  several 
examinations  of  each  case.  The  injury  caused  by  the  gas  tended  to  be  limited 
to  the  posterior  part  of  the  larynx  and  the  posterior  pharyngeal  wall.  I 
thought  this  distribution  of  the  lesions  must  have  relation  to  the  usual  dorsal 
decubitus  posture. 

Dr.  Perry  Goldsmith  :  It  is  important  to  note  that  this  man  is  losing 
weight,  and  that  his  laryngo-pharynx  is  full  of  mucus.  Taken  together  with 
the  remarks  in  the  notes,  this  points  to  it  being  malignant  disease  of  the 
oesophagus.  The  use  of  the  cesophagoscope  would  be  very  helpful  in  definitely 
clearing  up  the  diagnosis. 

Mr.  J.  F.  O'Malley  :  Did  Dr.  Wylie  use  the  cesophagoscope,  because  there 
is,  I  believe,  an  epitheliomatous  growth  near  the  cricoid,  and  I  think  the 
spread  of  it  is  fixing  the  arytaenoid.  The  mucus  and  the  patient's  wasting  are 
confirmatory  of  that  view. 

Mr.  MOLLISON :  This  patient  has  no  tendo-Achillis  jerk,  and  I  think  that 
fact,  plus  the  bilateral  lesion,  is  suggestive  that  it  is  syphilitic.  It  is  most  un- 
usual in  cases  of  hypopharyngeal  epithelioma  to  find  fixation  of  both  cords. 
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Dr.  H.  J.  Banks-Davis  :  I  thought  the  case  was  one  of  oesophageal 
carcinoma  imphcating  both  recurrent  laryngeal  nerves,  hence  the  double 
abductor  paralysis  :  this  is  not  uncommon,  and  double  abductor  paralysis  when 
no  obvious  signs  are  present  should  always  suggest  the  possibility  of  an  oeso- 
phageal growth  before  dysphagia  is  marked.  This  patient  has  the  increased 
salivation  and  mucus  in  the  pharynx,  which  is  always  suggestive  of  this 
condition  as  a  cause  of  doul^le  paralysis. 

Sir  StClaie  Thomson  :  Dr.  Wylie  showed  me  a  skiagram  indicating 
stenosis  in  tiie  cricoid  region,  and  that  would  confirm  the  view  which  has 
been  expressed  :  malignant  disease  of  the  retro-cricoid  region,  implicating  the 
recurrent  laryngeal  nerve. 

Dr.  Wylie  (in  reply)  :  The  notes  were  written  in  a  hurry  :  I  only  saw  the 
case  for  the  first  time  last  week.  A  skiagram  was  taken,  but  it  showed  nothing 
definite.  I  sent  him  yesterday  to  Dr.  Ironside  Bruce,  and  on  the  screen  he 
states  that  food  became  impacted  at  the  level  of  the  aorta,  and  drew  a 
diagram  of  the  position.  Therefore,  in  my  opinion,  the  case  is  one  of 
malignant  growth  of  the  oesophagus.  I  cannot  see  in  any  literature  a  case 
in  which  malignant  disease,  even  of  the  oesophagus,  affected  both  vocal  cords. 


Sarcoma    of    the    Nose  ;     Modified    External    Operation 
(Moure's   Lateral    Rhinotomy). 

By  Andrew  Wylie,  M.D. 

Patient,  a  male,  aged  43,  has  attended  my  clinic  at  the  Central 
London  Ear,  Nose  and  Throat  Hospital  for  several  years,  suffering 
from  sarcoma  of  the  ethmoidal  region  of  the  nose,  w^hich  was  removed 
several  times  with  forceps  and  curette. 

In  November,  1918,  after  a  prolonged  absence,  he  came  to  the 
hospital  with  the  left  eye  somewhat  bulging,  the  left  cheek  inflamed, 
and  the  nose  swollen  and  red  on  the  left  side.  The  swelling  in  the 
left  nostril  was  like  an  abscess.  I  admitted  him  as  an  in-patient,  and 
a  deep  incision  was  made  from  the  inner  canthus  of  the  eye  down  to 
the  alae  of  the  nostril,  and  a  horizontal  incision  along  the  infra-orbital 
ridge.  This  triangular  piece  of  skin  and  cellular  tissue  were  dis- 
sected from  the  bone,  and  a  good  view  obtained  of  the  growth.  A 
large  quantity  of  sarcomatous  tissue  and  carious  bone  were  removed, 
the  piece  of  .skin  stitched  back  into  place,  and  a  large  tube  put  in 
the  nose. 

The  result  is  satisfactory  so  far. 
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DISCUSSION. 

Dr.  Perry  Goldsmith  :  Dr.  Wylie  has  obtained  an  excellent  result.  It 
is  four  months  after  the  operation,  but  I  cannot  see  anything  in  the  nose  to 
excite  remark. 

Dr.  W.  Hill  :  These  cases  of  sarcoma  do  so  very  well  under  radium  that  I 
doubt  whether  we  are  justified  in  resorting  to  surgical  operation  for  them 
without  having  first  tried  radium. 

Mr.  O'Malley  :  I  have  had  cases  which  have  given  me  considerable 
difficulty,  but  after  witnessing  this  successful  issue  of  Dr.  Wylie's  case,  I 
am  doubtful  whether  one  ought  to  waste  time  with  radium,  or  incur  the 
expense  of  it. 

Dr.  Dan  McKenzie  :  Here  you  ai-e  dealing  with  growth  in  the  ethmoidal 
region,  where  there  is  much  bone,  and  you  are  not  sure  where  the  growth  is, 
or  how  far  it  extends,  and  in  that  region  there  are  some  important  structures. 
I  do  not  know  what  the  effect  of  radium  would  be  on  the  optic  nerve  or 
retina,  but  perhaps  I  may  hear  something  which  will  calm  these  apprehensions. 

Dr.  W.  Hill  :  I  can  confirm  Dr.  McKenzie's  apprehensions.  I  had  a  case 
of  malignant  disease  in  which  the  patient  came  from  Australia  to  have  radium 
applied.  It  was  a  sarcoma  high  in  the  ethmoidal  region.  After  three  or  four 
doses  of  radium  the  whole  growth,  apparently,  had  disappeared.  But  on  the 
sixth  day  the  patient  became  ill  and  died,  from  what  we  believed  to  have  been 
thrombosis  of  the  cavernous  sinus,  possibly  there  was  thrombosis  of  vessels 
inside  the  brain.  Death  from  thrombosis  following  operations  in  this  region  is 
not  unknown.  It  never  occurred  to  me  to  attribute  the  patient's  death  directly 
to  the  radium  treatment,  but  one  cannot  be  too  positive  that  it  was  not 
accelerated- by  it.     He  had  ocular  but  no  mastoid  symptoms. 

Sir  StClaie  Thomson  :  I  am  very  glad  to  see  that  Moure's  operation  is 
becoming  popularized,  because  I  was  one  of  the  first  in  this  country  to 
recommend  it.  I  have  recorded  two  cases,  in  which  the  patients  are  still 
alive,  one  nine  and  the  other  either  seven  or  eight  years  since  the  operation. 
In  one  the  growth  was  sarcoma,  in  the  other  epithelioma.  There  was  malignant 
disease  in  the  ethmoid  region  of  the  nose,  completely  filling  the  antrum  in  one 
of  the  cases.  The  ease  with  which  the  operation  is  carried  out  and  the  field 
obtained  surprise  everybody.  It  should  be  still  more  popularized,  because 
either  Moure's  or  Kouge's  operation,  or  a  combination  of  the  two,  would 
practically  abolish  the  fearful  operation  of  removal  of  the  upper  jaw.  No 
doubt  Dr.  Wylie  found  at  the  operation  that  one  incision  is  enough  from  the 
inner  canthus,  going  down  just  to  the  edge  :  this  I  did  not  discover  until  I 
had  done  a  few  cases.  I  used  to  make  an  incision  under  the  eye,  but  the  skin 
is  so  friable  tliat  it  is  not  wise,  and  you  can  turn  back  the  cheek  as  far  as  the 
malar  eminence. 
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Mr.  MOLLISO^'  :  At  Guy's  Hospital  I  had  a  case  of  sarcoma  of  the  right 
upper  jaw,  which  was  referred  to  the  dentist,  as  it  was  thought  to  he  a  dental 
cyst.  I  found  it  was  a  sarcoma,  and  I  thought  radium  would  he  better  than 
removal  by  the  knife.  I  sent  him  to  the  Radium  Institute,  and  they  replied 
they  would  far  rather  the  growth  were  removed  in  the  ordinary  way,  and 
radium  applied  subsequently  if  necessary. 

Mr.  WOETHIXGTOX  ;  I  have  had  a  case  similar  to  Mr.  Mollison's,  but  with 
the  opposite  experience.  It  was  diagnosed  by  the  dentist  and  l)y  another 
surgeon  and  myself  as  a  dental  cyst.  As  the  man  had  some  work  to  do,  I  told 
him  there  was  no  hurry  and  advised  him  returning  in  about  two  months  for 
the  operation.  In  three  weeks  he  came  back  with  a  swollen  cheek.  I  cut 
into  the  swelling  and  found  it  was  sarcoma.  I  have  a  section  of  it.  I 
sent  the  case  to  Dr.  Hill  and  asked  him  to  apply  radium.  That  was  done 
and  the  patient  returned  in  a  few  days  to  Exeter.  In  a  week  the  growth 
had  vanished.  That  was  five  years  ago,  and  to  this  day  there  is  no  sign 
of  recurrence. 


Chronic  Unilateral  Laryngitis  for   Diagnosis. 
By  Andrew  Wylie,  M.D..  and  Archer   Eyland,  F.E.C.S. 

Patient,  a  soldier,  aged  39,  was  admitted  to  the  Seventy-third 
General  Hospital  in  France,  on  November  24,  1918,  for  "boils,"  and 
was  referred  to  the  throat  department,  on  December  2,  for  pain  in 
the  larynx. 

December  15  :  The  appearance  of  the  larynx  was  very  suggestive 
of  early  carcinoma  of  the  right  true  cord,  and  he  was  recommended 
for  evacuation  to  England  for  laryngo-fissure,  if  the  diagnosis  of  car- 
cinoma was   confirmed. 

December  18  :  The  patient  was  admitted  to  the  Central  London 
Ear  and  Throat  Hospital,  with  thickened  and  inflamed  true  cord.  Its 
movement  was  impaired.  It  does  not  adduct  to  the  middle  line.  There 
is  thickness  of  the  right  arytaenoid  region  of  the  vocal  process.  The 
voice  is  hoarse.  There  is  no  enlargement  of  the  cervical  glands. 
No  definite  diagnosis  was  made,  but  pot.  iod.  and  mercury  was 
administered. 

March  3,  1919  :  There  is  still  a  marked  unilateral  laryngitis  of  the 
right  cord,  which  is  reddened,  swollen  and  thickened  along  its  whole 
length.  The  vessels  are  injected.  There  is  no  evidence  of  ulceration, 
nor  of  subglottic  growth.       There  is  no  cough,  spit,  nor  loss  of  weight. 

Mr.   Eyland    states,   on    careful    examination,   that    there    is    some 
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reddening  and  inflammation  of  the  anterior  one-third  of  the  left  cord, 
as  if  an  extension  of  the  inflammation  had  taken  place  by  the  anterior 
commissure.  There  is  no  pain.  The  voice  is  improved,  and  the 
movement  of  the  right  cord  has  recovered  considerably  since  he  saw 
him  in  France  at  the  end  of  the  year. 


DISCUSSION. 

Dr.  H.  J.  Banks-Davis  :  This  is  either  a  very  unusual  case  or  a  very 
simple  one.  Either  he  has  laryngitis  which  has  recovered  on  one  side  l^efore 
the  other,  or  he  has  early  tuberculosis  or  carcinoma,  which  may  begin  with 
redness  on  one  side  only  liefore  any  other  signs  are  observable  to  suggest 
the  condition. 

The  President  :  This  is  a  very  interesting  case  in  view  of  the  possibility 
of  malignancy.  It  did  not  seem  to  me,  however,  that  the  lagging  of  the  cord 
was  sufficiently  marked  to  warrant  our  taking  it  as  a  sign  of  cancer.  I  have 
seen  cases  of  subacute  laryngitis  persisting  after  an  acute  attack  in  which 
one  vocal  cord  remained  congested  for  a  long  time  after  the  other  had 
cleared  up.  I  have  also  seen  some  of  these  cases  associated  with  discharge 
from  the  nasal  accessory  sinuses  on  the  corresponding  side.  One  of  them  did 
develop  an  epithelioma  of  the  cord  three  or  four  years  after  the  sinus  discharge 
had  been  cured  by  operation. 

Mr.  MOLLISON  :  I  think  the  case  is  one  of  tul^erculous  laryngitis. 

Dr.  Wylie  (in  reply)  :  The  case  was  sent  from  France  as  one  of  malignant 
disease.  There  is  a  history  of  specific  disease.  Iodide  of  potassium  seemed 
to  improve  him  for  a  time,  but  the  condition  is  becoming  worse,  and  the  cord 
is  not  so  movable  as  it  was  two  weeks  ago. 


Case  of   Polypus  of  the   Larynx  removed  with   Snare. 

By  J.  DuNDAs   Grant,  M.D. 

The  patient  had  been  hoarse  for  nine  months.  On  examination 
there  was  seen  in  the  larynx  a  polypus  growing  from  the  anterior 
commissure,  lying  above  the  cords  with  its  pedicle  below  them.  The 
polypus,  which  is  shown,  was  removed  with  a  snare.  The  anterior 
commissure  is  the  seat  of  election  for  the  snare,  and  the  snare  is 
the  ideal  instrument  for  the  removal  of  pedunculated  growths  in  this 
situation, 
ju — 5a 
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Fig.  1. 


Case  of  pharyngeal  diverticulum  (before  operation).     (See  p.  156. 


Fig.  2. 
Case  of  pharyngeal  diverticulum  (after  operation).     (See  p.  157.) 
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President — Dr.  James  Donelan. 


Large    Antral    Polyp.' 

By  James  Donelan,  M.B. 

A  LARGE  polypus  with  two  pedicles  removed  from  a  man  aged  24. 
Is  this  an  instance  of  fusion  of  two  polypi  from  inflammation  or  other 
cause  ?  One  pedicle  appeared  to  come  from  the  hiatus  and  the  other 
posteriorly  from  an  accessory  ostium, 

DISCUSSION. 

The  President  :  I  pulled  one  pedicle  out  with  forceps  but  tinding  the 
growth  did  not  come  away  I  slipped  a  snare  over  it  far  back  bringing  away 
the  second  pedicle.  I  think  that  one  polypus  grew  from  the  ostium  and  the 
second  through  an  accessory  maxillary  ostium  and  subsequently  became  fused. 
Tlie  antrum  was  operated  on  by  the  naso-antral  method  a  few  days  afterwards 
and  though  it  was  found  full  of  polypi  the  patient  made  a  very  good  recovery 
and  there  has  been  no  recurrence. 

Dr.  Watson-Williams  :  I  think  this  specimen  is  more  interesting  than  at 
first  sight  it  might  appear,  and  it  might  very  well  be  referred  to  the  Patho- 
logical Sub-committee.  It  is  extraordinary  that  a  polypus  should  have  two 
pedicles,  or  that  there  should  be  fusion  of  two  polypi.  It  seems  to  upset  my 
■conception  as  to  the  genesis  of  nasal  polypi. 

The  President  (in  reply) :  We  have  lieard  ol  polypi  becoming  vdcerated, 
and  there  seems  no  reason  why  one  polypus  should  not  be  adherent  to  another 
under  those  circumstances.  I  am  (juite  willing  to  have  it  referred  to  the 
Morbid  Growths  Committee. 

'  At  a  meeting  of  the  Sectiou,  held  .\pril  4,  1919. 
AU— 14 
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Radiograms  showing  Absence  of  Right  Frontal  Sinus. 

By  A.  J.  Hutchison,  M.B. 

The  patient  complained  of  severe  pain  limited  to  the  rigJit  frontal 
region.  The  roof  of  the  right  orbit  was  tender.  Nothing  wrong  was 
detected  in  the  right  side  of  the  nose,  but  pus  and  polypi  were  found  in 
the  left.  A  postero-anterior  radiogram  showed  a  fairly  clear  left  frontal 
sinus  and  a  dark  shadow  on  the  right  side.  Two  further  plates  were 
taken  in  a  slanting  direction,  the  one  to  show  the  right  and  the  other  to 
show  the  left  sinus.  The  plates  were  placed  in  front  of  the  forehead, 
while  the  tube  was  placed  near  the  right  and  the  left  ears  respectively. 
These  plates  show  a  large  left  frontal  sinus  and  no  frontal  sinus  at  all  on 
the  right  side.  After  removal  of  polypi  and  of  the  anterior  end  of  the 
left  middle  turbinal  the  pain  on  the  right  side  of  the  forehead  ceased 
and  had  not  returned  two  months  after  the  operation. 

DISCUSSION. 

The  President  :  The  radiograms  shown  have  been  taken  at  somewhat 
unusual  angles,  and  there  is  a  question  whether  that  is  a  legitimate  way  of 
showing  the  frontal  sinus. 

Dr.  P.  Watson-Williams  :  If  we  are  using  skiagrams  for  determining 
the  existence  or  condition  of  the  frontal  sinus,  it  is  of  the  utmost  importance 
to  take  an  antero-posterior  view,  and  not  to  be  content  with  a  lateral  one.  I 
had  a  case  in  which  a  lateral  skiagram  seemed  to  indicate  a  very  large  frontal 
sinus,  but  when  one  came  to  look  at  it  antero-posteriorly  the  sinus  was  large 
on  one  side,  but  absent  on  the  other.  But  when  looked  at  laterally,  the  large 
frontal  sinus,  in  its  outline  and  shadow,  so  dominated  the  absence  of  the  other, 
that  if  you  had  only  the  lateral  view  you  would  imagine  there  were  two  well- 
developed  frontal  sinuses.  Eecently  I  had  a  lady  patient  who  had  given  me 
great  trouble.  Apparently,  both  frontal  sinuses  were  absent.  I  had  operated 
upon  her  maxillary  antrum  and  sphenoidal  sinuses,  and,  as  far  as  I  could  see, 
the  upper  fronto-ethmoidal  cells,  because  she  had  all  the  symptoms  of  frontal 
sinus  infection.  Others  had  seen  her  before.  I  contented  myself  with  a 
per-nasal  operation,  and  I  got  into  the  frontal  sinus,  which  was  small.  Feeling 
I  had  done  all  I  could  do,  I  hoped  she  would  get  quite  well.  However,  the 
symptoms  persisted.  When  I  came  to  open  by  an  external  operation,  I  found 
the  frontal  sinus  flattened  out  and  entirely  infra-orbital.  It  must  not  be 
assumed,  because  the  skiagram  does  not  show  you  a  frontal  sinus,  that  it  is 
non-existent.  Skiagrams  are  very  useful,  as  far  as  they  go,  but  we  should  not 
attach  too  great  importance  to  them. 
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Sir  StClair  Thomson  :  This,  I  understand  to  be  a  case  in  which  there 
were  discharge  and  symptoms  on  one  side,  on  which  there  was  no  frontal  sinus 
as  shown  by  the  radiograph.  I  will  bring  to  the  next  meeting  a  skull  I  dis- 
sected many  years  ago  and  still  possess,  in  which  the  frontal  sinuses  are  both 
entirely  on  one  side,  one  superimposed  on  the  other.  Each  sinus,  however, 
opens  into  its  respective  nostril.  "Without  complete  examination,  one  might 
have  opened  the  sinus  on  the  right  side  of  the  head,  and  found  that  it  opened 
into  the  left  nose. 

Mr.  Fauldee  :  Did  Dr.  Hutchison  try  to  pass  sounds  into  the  sinuses, 
and  if  so,  with  what  result  ? 

The  President  :  Dr.  Abercrombie  and  Dr.  Dan  McKenzie  have  shown 
cases  in  which  the  symptoms  were  on  the  left  side,  whereas  the  affected  frontal 
sinus  was  on  the  right.     There  was  no  other  abnormality. 

Mr.  W.  Stuart-Low  :  Does  not  this  case  illustrate  the  danger  of  what  I 
have  characterized  as  blind  surgery,  burrowing  up  through  the  anterior  ethmoid 
cells,  and  attempting  in  this  way  to  enter  the  frontal  sinus  ?  This  method  has 
been  much  vaunted,  but  I  am  certain  that  it  should  never  be  employed ;  the 
vagaries  of  the  anatomy,  as  this  case,  where  no  frontal  sinus  existed,  well 
illustrates,  are  so  extreme  that  one  can  never  be  certain  of  taking  a  definitely 
safe  route  into  the  sinus — whereas  the  open,  sound  surgical  procedure  of 
Ogston's  operation  is  always  safe  and  successful. 


Case     of    Pituitary    Tumour  ;     Trans-sphenoidal    Operation  ; 
Great  Improvement  in  Pressure-symptoms. 

By  H.  Lawson  Whale,  F.E.C.S. 

The  operation  being  of  recent  date,  the  completed  notes  were  not 
available  in  time  for  printing  in  these  precis. 

DISCUSSION. 

The  President  :  This  patient  is  too  ill  to  be  here  to-day,  but  members  will 
be  anxious  to  hear  from  Mr.  Whale  what  was  done. 

Mr.  Clayton  Pox  :  How  much  of  the  septum  adjacent  to  the  anterior 
surface  of  the  sphenoidal  sinus  was  removed  by  Mr.  Whale  ? 

Mr.  Lawson  Whale  (in  reply)  :  There  was  very  little  bleeding,  and  what 
there  was  was  stopped  easily  by  adrenalin.  The  after-treatment  consisted  in 
closing  the  outer  incision  below  the  eye,  except  for  half  an  inch  where  I  left  a 
tube  in  the  antrum.  From  the  nostril  I  had  a  single  wick  of  gauze,  which  was 
renewed  daily  after  irrigation  with  1  in  2,000  mercury  perchloride.  After 
I  thought  granulations  had  formed  I  used  hydrogen  peroxide.     The  tube  was 
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taken  out  on  the  fifth  day.  I  made  a  lateral  cut  as  well  as  that  on  the  side 
of  the  nose :  this  lateral  cut  differed  from  the  stereotyped  incision,  in  that  it 
lay  in  the  infra-orbital  skin  only  as  far  as  just  outside  the  punctum  lachrymale; 
from  here  it  passed  through  the  tarsal  plate,  and  was  continued  in  the  con- 
junctival fornix.  The  result  is  that  there  is  no  scar  on  that  half  of  the  cheek, 
and  there  was  no  oedema.  With  regard  to  the  septum,  I  went  prepared  to 
separate  the  septum  from  the  cribriform  plate,  so  as  to  dislocate  it  over  to  the 
other  side,  but  this  proved  to  be  unnecessary.  After  I  had  cut  away  all  the 
sphenoidal  cell  on  that  side  I  had  decent  access,  without  fracturing  the  septum. 
Having  scraped  out  the  endothelioma,  I  went  along  until  I  came  to  intact  dura. 
Tbe  patient  is  prevented  from  attending  to-day  by  a  transient  "  pyrexia  of 
unknown  origin.' 


Case  of  Epithelioma  of  Tonsil  two  years  and  nine 
months  after  Diathermy. 

By    Frank    Kose,    F.E.C.S. 

W.  S.,  AGED  67,  was  treated  by  diathermy  for  a  growth  in  the  left 
tonsillar  region  on  June  6,  1916.  At  the  present  time  there  is  an 
ulcer  in  the  right  tonsillar  region  and  a  hard  swelling  in  the  right  side 
of  the  neck,  but  the  left  side  appears  to  be  free  from  growth. 

DISCUSSION. 

Mr.  Douglas  Harmer  :  This  is  a  very  interesting  case  for  us  to  see  now. 
Those  who  have  operated  on  many  of  these  cases  realize  that  it  does  not 
matter  how  early  is  the  disease,  or  how  widely  it  is  excised,  there  is  often  a 
rapid  recurrence  in  the  mouth  and  in  tlie  glands  on  both  sides  of  the  neck, 
and  the  result  is  a  dismal  failure.  In  the  last  few  years  we  have  treated  many 
malignant  ulcers  by  diathermy,  and  my  impression  is  that  they  are  not  so 
liable  to  recur  if  they  are  burnt  away  as  when  removed  with  the  knife.  One 
thing  is  certain.  In  the  old  days  we  made  our  cut  very  wide  of  the  disease, 
whereas,  in  the  present  day,  the  diseased  tissue  is  removed  much  more  locally. 
I  think  that  members  should  now  show  their  cases  treated  by  diathermy,  so 
that  we  may  prove  whether  they  have  done  well  or  not. 

Mr.  Norman  Patterson  :  A  point  of  special  interest  in  that  case  is  the 
period  at  which  the  recurrence  took  place.  I  had  an  old  lady  patient  whose 
upper  jaw  I  removed  on  account  of  malignant  disease  of  the  palate,  which  had 
extended  into  the  antrum  and  ethmoid.  I  excised  the  growth,  and  a  fortnight 
later  I  made  a  diathermy  application  to  the  whole  surface  of  the  wound.  The 
usual  incision  was  made,  with  the  exception  of  that  under  the  orbit,  which  is 
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unnecessary  in  excision  of  the  upper  jaw.  Two  years  and  nine  months  after 
the  operation  she  had  a  recurrence  of  button-like  form  in  the  hp  scar.  That 
has  now  been  freely  removed.  The  recurrence  in  my  case  was  really  an 
implantation  epithelioma  ;  the  original  growth  did  not  approach  the  lip.  Some 
stray  cancer  cell  must  have  lodged  there  at  the  time  of  the  original  opera- 
tion, and  it  had  taken  two  years  and  nine  months  to  develop  into  the 
secondary  nodule. 

Mr.  Frank  Rose  (in  reply)  :  I  agree  with  Mr.  Harmer,  that  these 
cases  which  have  been  treated  by  diathermy  should  be  shown  from  time 
to  time,  so  that  members  can  judge  for  themselves  what  are  the  results  of 
treatment. 


Removal  by  the  Indirect  Method  of  a  Jagged  Piece  of 
Bone  impacted  in  the  (Esophagus. 

By  W.  JoBSON  HoRXE,  M.D. 

The  patient,  a  woman,  aged  32,  whilst  taking  broth  for  dinner  at 
12  o'clock,  swallowed  what  appeared  to  be  a  piece  of  bread  in  the 
broth ;  when  it  stuck  in  the  throat  she  realized  that  it  was  a  piece  of 
chopped  up  beef  bone.  I  saw  her  about  3  o'clock  the  same  after- 
noon. The  parts  immediately  behind  the  arytsenoids  and  at  the  mouth 
of  the  oesophagus  were  already  so  swollen  that  it  was  not  possible  to 
see  the  foreign  body.  With  a  probe  it  could  be  detected,  and  after  an 
application  of  cocaine  the  uppermost  point  of  the  piece  of  bone  could 
be  seen  in  the  mirror.  With  a  pair  of  Morell  Mackenzie's  forceps 
I  removed  the  piece  of  bone  intact.  The  foreign  body,  in  its  greatest 
width,  measured  exactly  one  inch. 

Later  in  the  day  the  patient  was  none  the  worse  for  the  accident, 
and  on  the  following  day  was  able  to  complete  the  unfinished  broth 
without  the  bone.     Tute,  cito,  et  jucunde. 

DISCUSSION. 

The  President  :  I  am  glad  to  see  there  is  still  a  field  open  for  indirect 
laryngoscopy,  and  that  it  has  not  become  an  altogether  lost  art.  It  is  still 
possible  to  do  good  work  with  the  mirror,  without  putting  patients  under 
chloroform. 

Dr.  Brown  Kellv  :  I  think  that  the  term  "  hypopharynx  "  should  have 
been  used  in  the  title  of  this  communication. 
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Mr.  NOEMA^'  Patteeson  :  In  these  cases  it  is  preferable  to  use  the  sus- 
pension method.  Of  course  the  foreign  body  must  be  visible.  There  is  a 
danger  in  cocainizing  the  larynx  in  the  erect  posture  as  the  foreign  body  may 
be  pushed  down.  Spraying  the  larynx  with  cocaine  is  risky,  as  it  is  liable  to 
cause  cocaine  poisoning. 

Dr.  lEWlN  MOOEE :  I  suppose  Dr.  Jobson  Home  means  the  hypo- 
pharynx,  and  not  the  oesophagus.  I  agree  with  the  remarks  of  Dr.  Brown 
Kelly.  I  congratulate  Dr.  Home  on  the  success  of  his  manipulation.  While 
we  work  on  the  newer  methods  now,  we  can  still  practise  the  older  ones,  and 
to  the  older  one  we  can  contribute  this  success. 

Mr.  Clayton  Fox  :  I  think  it  most  probable  that  the  foreign  body  was  in 
the  laryngopharynx,  and  not  in  the  oesophagus  or  its  upper  sphincter. 

Mr.  Whale  :  This  matter  of  the  position  of  the  foreign  body  I  regard  as 
important,  because  it  is  of  no  use  to  say  the  older  methods  w^ill  do  what  they 
are  not  capable  of  doing.  If  a  foreign  body  is  impacted  in  the  oesophagus 
itself,  it  is  not  possible  to  see  it  by  the  indirect  method,  whereas  in  this  case 
the  body  was  seen,  at  any  rate  one  end  of  it. 

Dr.  Jobson  Hoene  :  In  reply  to  the  inquiry  whether  the  foreign  body 
was  in  the  hypopharynx  or  in  the  oesophagus,  from  my  own  observations  I 
should  say  it  was  gripped  by  the  oesophagus.  However,  the  all-important 
point  is  that  it  was  removed  by  the  indirect  method.  The  object  in  bringing 
the  case  forward  was  to  assist  in  checking  the  growing  tendency  to  carry  out 
all  work  in  connexion  with  the  larynx  or  oesophagus  by  the  direct  method, 
with  the  result  that  the  beneficent  art  of  laryngoscopy  through  the  too  frequent 
use  of  endoscopy  and  laryngofissure  is  becoming  lost,  in  the  same  way  that  the 
art  of  miniature  painting  was  killed  by  the  -development  of  photography.  One 
speaker  advocated  suspension  laryngoscopy  in  such  a  case.  [Mr.  NOEMAK 
Patteeson  :  In  these  cases  one  can  seize  the  foreign  body  from  behind  the 
arytsenoid,  and  I  think  suspension  laryngoscopy  is  an  excellent  method.]  The 
suggestion  reminds  me  of  the  very  amusing  drawings  which  for  some  time 
appeared  in  a  weekly  illustrated  paper,  depicting  a  large  staff  going  in  a  round- 
about way  with  elaborate  devices  to  do  a  most  simple  thing,  such  as  erecting  a 
scaffold  and  a  system  of  pulleys  to  light  a  pipe.  If  by  five  minutes' 
cocainizing  the  part  a  foreign  body  can  be  removed  by  the  method  I  used, 
tute,  cito,  et  jucunde,  then  why  subject  a  patient  to  the  discomfort  and  risk 
of  endoscopy  or  suspension  laryngoscopy  ? 
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Case    of    Laryngeal    Whistling. 
By  L,  H.  Peglek,  M.D. 

The  patient  is  a  middle-aged  man  from  Gormg-on-Thames  who 
attended  the  Fitzroy  Square  Hospital  for  severe  tinnitus  unaccom- 
panied by  deafness.  It  transpired  on  investigating  the  case  that  this 
man  had  the  unusual  faculty  of  whistling  softly  through  the  glottis. 

Examination  of  the  larynx,  shows  that  the  sound  which  ranges 
through  an  octave,  and  can  represent  any  note  quite  audibly,  is  produced 
by  the  emission  of  air  through  a  gap  in  the  interarytaenoid  region,  the 
imperfect  apposition  of  the  vocal  processes  creating  an  appearance  much 
as  one  sees  in  a  common  type  of  functional  aphonia.  The  difference  is, 
that  the  speaking  voice  is  good,  both  cords  and  vocal  processes  approxi- 
mating normally  on  phonation,  but  an  interarytaenoid  interval  can  be 
effected  at  will  when  the  man  is  asked  to  whistle.  Furthermore,  in  the 
former  case  the  larynx  is  well  exhibited,  but  whistling  is  assisted  by 
depression  of  the  epiglottis  and  some  arching  of  the  dorsum  of  the 
tongue. 

These  are  all  the  observations  I  have  been  able  to  make  in  one  brief 
inspection,  but  there  seem  to  be  some  points  of  physiological  interest 
here.    The  patient  states  that  his  four  children  all  have  the  same  faculty. 

Additional  Note. — Nineteen  years  ago,  almost  to  the  day  (April  6, 
1900),  Sir  Felix  Semon  exhibited  a  case  of  laryngeal  whisthng  in  a  boy 
aged  13i  with  a  nervous  cough.  Particulars  will  be  found  in  vol.  vii  of 
the  Transactions  of  the  Larynrjological  Society.  The  description  given 
is  precisely  similar  to  that  in  my  case,  including  the  drawing  down  of 
the  epiglottis,  the  obscuration  of  the  cords  in  greater  part  anteriorly, 
and  the  chink  formed  by  the  arytsenoids  in  order  to  produce  whistling. 

DISCUSSION. 

Mr.  Clayton  Fox  :  The  condition  of  this  larynx  is  that  the  vocal  cords 
are  in  the  position  met  with  in  paralysis  of  the  thyro-arytaenoideus,  internus  and 
transverse  arytaenoid  muscles  ;  there  is  an  elliptical  slit  of  the  ligamentous 
glottis,  and  a  triangular  space  of  the  cartilaginous  glottis  on  phonation. 
I  have  never  heard  of  such  a  condition  in  a  laryngeal  whistler,  but  remember  a 
case  in  which  the  ventricular  bands  were  opposed  in  a  wliistler. 

Mr.  E.  D.  D.  Davis  :  This  patients  voice  is  normal.  He  is  able  to  whistle 
through  the  larynx  and  it  is  a  trick  which'some  i)eople  can  perform.     He  closes 
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the  whole  of  his  larynx,  \Yith  the  exception  of  a  small  hole  at  the  top  of  the 
larynx,  as  well  as  between  the  vocal  cords.  The  opening  occurs  between 
the  vocal  processes.  I  have  l:)een  watching  him  very  carefully  during  whistling 
and  think  the  whistling,  in  his  case,  is  a  trick.  I  knew  a  girl  wlio  could 
whistle  beautifully  through  the  larynx  and  could  imitate  almost  any  bird. 
His  voice  is  good,  he  speaks  well,  and  there  is  no  paresis  of  the  cords. 

Dr.  JOBSON  HORNE  :  On  phonation  the  posterior  third  of  the  glottis  is  not 
closed,  a  triangular  space  as  in  paresis  of  the  interarytsenoid  muscle  being 
left ;  this  is  met  with  so  frequently  in  people  who  do  not  whistle  through 
the  larynx  that  it  does  not  explain  the  whistling  peculiar  to  this  case.  The 
same  remark  applies  to  tlae  observation  that  the  epiglottis  comes  down  over 
the  interarytEenoid  gap.  On  phonation  I  observed  that  the  cords  were  not 
completely  adducted  in  the  middle  third,  so  that  two  gaps  were  presented. 
The  vocal  plienomenon,  I  think,  is  best  explained  as  an  acquired  habit  or  trick 
and  not  due  to  disease. 

Dr.  Kelson  :  The  surprise  is  that  we  cannot  all  whistle  through  the 
larynx  :  it  has  a  perfect  meclianism  for  whistling.  I  think  it  is  simply  a  trick 
we  do  not  attempt  because  it  is  of  no  use.  I  am  sure  that  if  a  thousand-pound 
prize  were  offered  for  laryngeal  whistlers,  cases  such  as  this  would  spring  up 
all  over  the  place. 

The  President  :  The  appearances  seemed  to  me  as  described  by  Mr. 
Clayton  Fox.  I  show  a  rough  sketch  I  made  to  indicate  the  appearance  of 
the  glottis,  both  cartilaginous  and  ligamentous.  The  opening  between  the 
ligamentous  cords  may  be  due  to  the  patient  having  acquired  a  trick  of 
contracting  the  internal  thyro-arytsenoideus  so  as  to  leave  the  space  one  so  often 
sees  with  the  falsetto  voice.  The  cartilaginous  glottis  also  remains  open 
constantly  during  the  whistling  and  it  is  probably  through  there  that  the 
sound  is  made.  No  one  has  referred  to  the  cause  in  the  patient's  four  children 
except  that  it  is  a  trick  acquired  by  imitating  the  fatlier.  Perhaps  this  is  the 
explanation  of  the  so-called  hereditary  cases. 

Dr.  Pegler  (in  reply)  :  I  agree  with  a  remark  that  has  been  made  that 
the  whistling  is  of  the  nature  of  a  trick.  While  natural  in  the  father,  it  has 
probably  been  acquired  by  his  children  through  imitation. 


Case  of  Naso-pharyngeal  Angeio-Fibroma. 

By  G.  W.  Dawson,  F.K.C.S.I. 

Patient,  a  boy,  aged  13i,  w^as  first  seen  by  exhibitor  in  July,  1918, 
when  he  was  found  to  be  suffering  from  a  growth  originating  by  a  broad 
attachment  from  the  roof  and  left  side  of  the  nasopharynx.      It  had 
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caused  the  soft  palate  to  bulge  forward,  and  appeared  at  the  left  anterior 
naris,  from  which  issued  a  foul  discharge.  The  left  cheek  was  also 
bulging.  A  preliminary  laryngotomy  was  first  performed,  and  the 
tumour  removed  by  working  through  the  mouth  and  nose,  leaving 
rough  bare  bone  in  the  roof  of  the  nasopharynx,  and  posterior  part  of 
the  septum.  Patient  made  a  rapid  recovery.  The  pathologist's  report 
showed  that  the  growth  was  an  angeio-fibroma  with  large  blood-vessels. 

Patient  was  not  seen  again  until  a  few  weeks  ago  when  recurrence 
was  found  to  have  taken  place,  the  case  presenting  an  almost  identical 
picture  with  the  addition  that  the  left  eye  was  now  seen  to  be  on  a 
plane  anterior  to  that  of  its  fellow. 

Suggestions  as  to  treatment  are  invited. 

DISCUSSION. 

Mr.  Harmek  :  I  would  operate  on  this  case  by  the  external  route.  Some 
years  ago  I  reported  to  the  Clinical  Section  a  case  of  tumour  of  this  kind  in  a 
man  who  came  from  New  Zealand.  The  tumour  was  rather  larger  than  the 
fist,  and  projected  under  the  forehead  ;  there  was  marked  proptosis  and  the 
eyes  looked  in  opposite  directions.  It  pulsated  violently,  and  was  very 
vascular.  He  was  sent  to  see  Sir  Henry  Butlin,  who  said  it  should  be 
removed,  and  that  the  patient  should  do  well.  He  was  admitted  to  St. 
Bartholomew's  Hospital  under  my  care.  The  operation  consisted,  in  the  first 
place,  in  doing  a  preliminary  laryngotomy.  Then  the  external  carotid  arteries 
were  exposed  and  compressed  temporarily  with  Crile's  clamps-  Each  carotid 
took  me  twenty  minutes  to  clamp,  and  the  laryngotomy  three  minutes,  so  that 
up  to  that  stage  the  time  occupied  was  forty-three  minutes.  Then  large 
incisions  were  made  across  the  front  of  the  tumour  and  laterally  by  the  side  of 
the  nose,  which  was  turned  to  the  opposite  side.  The  tumour  was  thus  freely 
exposed  on  its  anterior  aspect,  and  rapidly  evulsed.  A  patch,  3  in.  by  2  in., 
of  the  base  of  the  skull  came  away  with  it.  The  dura  mater  was  intact. 
Haemorrhage  was  slight  and  the  patient  made  an  uninterrupted  recovery. 
In  forty-eight  hours  he  was  sitting  up,  and  in  about  a  week  was  well.  He  has 
written  me  regularly  from  New  Zealand  since,  for  seven  years,  and  the  last 
letter  stated  that  there  had  been  no  sign  of  recurrence. 

The  President  :  The  result  in  Mr.  Harmer's  case  has  been  excellent. 

Mr.  Norman  Patterson  :  I  agree  that  Mr.  Harmer  has  had  a  brilliant 
result  in  the  case  he  has  related.  I  had  a  case  of  similar  nature,  in  which 
a  tumour  was  bulging  into  the  temporal  fossa.  I  did  a  very  extensive  operation 
on  the  boy  which  included. the  removal  of  the  upper  jaw.  There  was  a  gi'eat 
deal  of  haemorrhage.  About  an  hour  afterwards  he  died  of  shock.  If  I  had 
clamped  the  external  carotid  that  death  might  have  been  avoided.     Kecently 
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I  have  had  two  cases  treated  by  radium.  In  one  of  them  the  tumour 
completely  disappeared  ;  in  the  other,  all  the  swelling  in  the  temporal  fossa 
subsided,  and  the  shrinking  of  the  tumour,  the  origin  of  which  was  in  the 
nasopharynx,  was  very  rapid. 

Dr.  Irwin  Moore  :  It  is  important  that  these  cases  should  be  diagnosed 
early,  and  that  these  growths  should  l^e  very  thoroughly  removed.  I  had  an 
interesting  case  which  I  operated  upon  and  showed  four  years  ago  at  a  meeting 
of  this  Section,^  and  so  far  as  I  know  the  growth  has  not  recurred.  In  the 
pathological  report  of  the  case  shown  to-day  there  is  a  reference  to  the  growth 
having  large  blood-vessels.  These  growths  do  not  have  blood-vessels,  but  very 
large  cavernous  spaces  lined  by  a  single  layer  of  endothelial  cells.  There  is 
consequently  no  artery  wall  to  contract,  and  that  is  why  these  growths  bleed  so 
readily  as  soon  as  they  are  operated  upon." 

Mr.  Dawsox  (in  reply)  :  I  am  much  obliged  by  the  suggestion  as  to  Crile's 
clamp  for  the  external  carotids  ;  it  is  perhaps  particularly  on  the  left  side  that 
clamping  of  the  carotid  will  be  required.  I  shall  try  radium  first,  leaving  it 
in  situ  twenty-four  hours.  When  I  removed  this  tumour  before  it  was  very 
vascular  ;  the  bone  was  very  bare,  and  it  seemed  to  leave  a  depression  in  the 
roof  of  the  pharynx.  I  thought  I  had  gone  into  the  sphenoidal  sinus,  but  it 
must  have  been  rather  behind  the  sinus.  I  could  get  my  linger  into  a  depres- 
sion :  it  was  spiculated  and  rough,  and  alarmed  me  at  the  time.  The  patient 
made  a  good  recovery. 


Case    of    Perichondritis    of    Larynx. 
By  G.  W.  Dawson,  F.R.C.S.I. 

Patient,  a  male,  aged  52,  was  admitted  to  hospital  on  March  8, 1919, 
suffering  from  urgent  dyspncea.  He  had  had  a  previous  attack  early 
this  year.  Previous  history  :  Laryngofissure  had  been  performed  by 
Mr.  Tilley  in  August,  1918,  for  a  small  carcinoma  of  the  posterior 
portion  of  the  right  vocal  cord  which  was  freely  removed. 

On  examination  there  was  marked  oedema  of  the  larynx.  This  has 
since  improved,  but  considerable  thickening  remains.  The  Wassermann 
reaction  is  negative. 


'  Proc.  Roy.  Soc.  Med.,  1915,  viii  (Sect.  Laryng.),  pp.  98  and  103. 

^  Vide  Irwin  ]\Ioore,  "The  History  of  an  Angeio-fibroma  of  the  Nasopharynx  and  its 
Important  Bearing  on  Operative  Procedures,"  Proc.  Roy.  Soc.  Med.,  1916,  ix  (Sect.  Laryng.), 
p.  25. 
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President — Dr.  James    Donelan. 


Case    of    Sarcoma    of    Tonsil,' 
By  G.  W.  Dawson,  F.R.C.S.I. 

This  man,  aged  38,  came  under  my  observation  on  December  14, 
1917,  suffering  from  dyspncea  and  with  a  history  of  slight  pain  and 
swelling  in  the  throat  for  five  weeks.  A  large  globular,  smooth,  pale 
tumour  was  seen  to  occupy  the  left  tonsillar  region.  It  was  soft  on 
palpation  and  stretched  across  to  the  opposite  tonsil  and  extended  below 
the  epiglottis.  A  tracheotomy  was  performed  the  same  evening  owing 
to  the  increasing  dyspnoea.  This  was  followed  by  a  profuse  discharge 
of  pus  from  the  nose  and  tracheotomy  wound  for  several  days. 

On  December  23  I  placed  a  loose  ligature  around  the  common 
carotid  and  removed  the  tumour  per  oh.  There  was  no  capsule  ;  the 
palate,  base  of  tongue,  and  left  side  of  pharynx  were  infiltrated  by  this 
very  friable  growth.  The  styloid  process  and  neighbouring  parts  were 
laid  bare.     The  bleeding  was  surprisingly  small. 

He  made  a  good  recovery,  and  on  January  28,  1918,  and  again 
on  February  18,  radium  was  applied. 

Pathologist\s  Report. — Round-celled  sarcoma  infiltrating  muscle. 
Lymphatic  glands  (which  were  removed  at  the  same  time)  show 
sarcomatous  growth. 

The  case  is  shown  to  illustrate  the  exhibitor's  opinion  that  too 
gloomy  a  view  is  much  too  frequently  taken  of  these  growths. 

'  At  a  meeting  of  the  Section,  held  May  2,  1919. 
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Pituitary    Tumour  ;    Sellar    Decompression    and    Removal    of 
Endotheliomatous  Tissue  ;  great  Improvement. 

By  H.  Lawsox  Whale,  F.R.C.S. 

The  patient  was  prevented  from  appearing  at  the  last  sectional 
meeting  hy  a  transient  pyrexia  of  unknown  origin.  The  following  is 
a  synopsis  of  her  case-notes,  taken  by  Dr.  C.  0.  Hawthorne  (since 
September,  1917)  and  by  the   exhibitor : — 

Evidence  of  a  pituitary  tumour  :  Increasing  lethargy,  two  and  a  half 
years  ;  persistent  headache,  seven  months  ;  amenorrhoea,  four  years  ; 
Eontgenogram  by  Mr.  Wigg,  February,  1919  (exhibited),  shows  a  very 
wide  and  deep  pituitary  fossa,  with  abnormalities  of  the  anterior  and 
posterior  clinoid  processes.  Sugar  tolerance  (February,  1919)  :  Five 
ounces  of  sugar  were  digested  without  any  subsequent  glycosuria. 
Optic  disks,  white,  show  optic  atrophy.  Vision  :  Perimetric  charts 
(exhibited)  show  an  increasing  bi-temporal  hemianopia.  For  the  period 
preceding  operation  no  chart  could  be  taken,  because  the  left  eye  had 
only  perception  of  light.  At  this  time  also  there  was  the  divergent 
squint  of  a  blind  eye  (left)  and  a  slight  exophthalmos. 

Operation,  March  S,  1919  :  Access  by  modified  Moure's  incision. 
Resection  of  naso-antral  wall,  ethmoidal  gallery,  and  sphenoidal  cell. 
Removal  of  endotheliomatous  tissue  (section  by  Dr.  Wyatt  Wingrave 
exhibited)  from  pituitary  fossa. 

Subsequent  history  :  Entire  freedom  from  headache.  Recovery 
from  lethargy.  No  change  in  optic  disks  ;  has  not  menstruated,  and 
still  has  a  high  tolerance  of  sugar  (3  oz.).  Vision:  Improvement  in 
visual  fields  (charts  exhibited),  and  acuity.  Right  f,  and  reads  type 
Jl ;  left  y%,  and  reads  type  J6  ;  this  eye  had,  seven  weeks  ago,  only 
perception  of  light.     The  divergent  squint  persists. 

DISCUSSION. 

Mr.  TiLLET  :  The  result  in  Mr.  Lawson  Whale's  case  is  good,  but  the 
improvement  appears  to  be  temporary  only.  Whether  there  will  be  a 
recurrence  of  symptoms  remains  to  be  seen.  He  has  adopted  the  method 
of  approach  which  I  think  I  was  the  first  in  this  country  to  employ — viz., 
lateral  rhinotomy,  with  removal  of  the  nasal  process  of  the  superior  maxillary 
bone.  It  gives  easy  access  to  the  sphenoidal  sinus.  In  my  two  cases  I 
preserved  the  nasal  bone,  but  Mr.  Whale  says  he  did  not  do  so  in  this  case 
and  perhaps  that  accounts  for  some  of  the  depression  in  the  scar.      In  my 
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case  there  was  no  more  disfigurement  than  in  those  operations  of  lateral 
rhinotoniy  done  for  malignant  growths  in  the  ethmoidal  region.  In  my  case 
of  pituitary  tumour,  the  operation  amounted  to  removal  of  nasal  process  of 
superior  maxiUa,  submucous  resection  of  the  posterior  third  of  the  septum,  and 
entering  the  sphenoidal  sinus  by  the  interseptal  route.  The  sinus  did  not 
appear  to  be  more  than  1  in.  to  li  in.  from  the  external  wound.  The  patient, 
a  schoolmaster,  had  partial  bilateral  blindness,  and  as  a  result  of  the  operation 
he  was  able  to  return  to  his  school  duties.  I  have  not  heard  from  him  for 
some  months,  so  I  do  not  know  his  pi'esent  condition.  I  recommend  lateral 
rhinotomy  because  of  the  advantage  of  bringing  the  field  of  operation  so  near 
to  the  surface.^ 

Mr.  Lawson  Whale  (in  reply)  :  With  regard  to  the  depression  over  the 
nose,  I  shall  excise  the  scar  and  raise  the  inner  canthus  where  it  has  dropped  : 
I  think  I  can  entirely  correct  the  slight  facial  deformity.  There  is  a  slight 
difference  between  the  route  I  followed  and  Mr.  Tilley's.  The  advantage  of 
resection  of  the  nasal  bone  is,  that  it  gives  a  better  access,  and  one  does  not 
have  to  resect  any  of  the  septum.  In  this  case  I  was  prepared  to  fracture  the 
septum  and  push  it  to  the  opposite  side,  but  I  found  that  was  not  necessary, 
as  I  had  enough  room.  I  have  minimized  the  statement  as  to  the  improvement 
in  the  sight.  Her  own  statement  is  that  before  the  operation  she  could  not 
tell  when  the  electric  light  was  switched  on  ;  now  she  can  read  Jaeger  10. 
In  France  I  had  to  remove  from  the  pituitary  fossa  a  piece  of  shrapnel  as  large- 
as  half  a  man's  thumb,  and  I  removed  it  so  satisfactorily  by  the  route  I  have 
mentioned  that  I  tried  the  same  route  again  in  the  present  case. 


A    Lachrymal   Sac  removed  Entire  by  the   Intranasal   Route. 

By  H.  Lawson  Whale,  F.K.C.S. 

The  greater  part  of  one  canaliculus  remains  attached.     The  opening 
of  the  other  is  indicated  by  a  bristle. 

Unilateral  Perithelioma  of  Maxillary  Antrum,  Upper  Jaw, 
and  Ethmoid,  Removed  at  one  Operation  from  a  Woman 
aged  55,   after  Ligature   of  the  External  Carotid. 

By  H.  Lawson  AYhale,  F.R.C.S. 

The    patient    made    an   uninterrupted    recovery,    but    six    to   nine 
months  later  died  of  a  secondary  recurrence  in  the  brain. 

■  Vide  Proc.  Roy.  Soc.  Med.,  1917,  x  (Sect.  Laryng.),  pp.  Ill,  112. 
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Adhesions  and   Contracture  of    the   Faucial    Pillars  following 
Complete  Enucleation  of  the  Tonsils. 

By  Iewin   Mooke,  M.B. 

Patient,  a  lady,  aged  25,  had  suffered  from  septic  tonsils  for  some 
years.  They  were  carefully  enucleated  by  the  exhibitor  in  January, 
1919,  without  any  damage  to  the  faucial  pillars.  The  present  condition 
of  contracture  and  adhesions  followed  the  operation  and  prevents  her 
from  singing.  The  voice  easily  gets  tired,  and  she  is  unable  to  reach 
the  upper  notes.  Her  father,  who  is  a  physician,  is  anxious  to  know 
whether  it  is  any  use  continuing  her  singing  career.  Opinions  will  be 
much  appreciated. 

This  case  exemplifies  one  of  the  disadvantages  of  complete  enu- 
cleation of  the  tonsil  with  its  capsule,  causing  interference  with  the 
action  of  the  palatal  and  lingual. muscles  by  contracture  and  adhesions, 
and  is  the  chief  objection  to  this  procedure  in  the  case  of  singers. 

DISCUSSION. 

Mr.  Tllley  :  Can  Dr.  Irwin  Moore  give  us  a  little  more  information  about 
the  case  ?  We  see  the  end  result,  but  we  do  not  know  what  were  the 
difficulties,  if  any,  in  the  operation.  Was  there  any  tearing,  or  accidental 
traumatism  ?  Or  was  the  anaesthetic  faulty,  thereby  causing  difficulty  for 
the  operator  ?  I  saw  a  case  some  three  weeks  ago  in  which  the  same 
condition  existed  :  I  do  not  think  the  ordinary  cedar  pencil  could  have  been 
passed  from  the  oral  cavity  into  the  nasophai^nx,  and  portions  of  septic  tonsils 
had  been  left  behind. 

Mr.  EOSE  :  Did  any  muscle  come  away  at  the  time  of  the  attempt  to 
remove  the  tonsils  ? 

The  President  :  It  seems  to  me  that  the  left  pillar  is  not  complete. 
The  patient  complained  that  the  sense  of  fatigue  came  on  more  on  that  side 
after  singing  than  on  the  other.  Training  of  this  lady's  voice  can  accomplish 
much,  especially  if  there  is  a  naturally  good  voice. 

Mr.  O'Malley  :  I  think  it  is  a  good  result  of  enucleation,  with,  perhaps, 
a  small  amount  of  contracture,  and  consider  that  the  effects  of  the  operation 
on  her  palate  has  not  affected  her  voice  at  all. 

Mr.  Cteil  Hoesfoed  :  As  a  result  it  is  quite  good  :  one  commonly  sees 
contractions  of  that  kind,  and  I  have  seen  them  in  professional  singers,  whose 
voices  have  not  been  seriously  injured  thereby.  Our  first  duty  to  the  singer  is 
to  remove  everything  which  is  diseased  and  is  likely  to  interfere  with  the 
general  health,  because  anything  which  impairs  the  general  health  impairs 
the  voice  too.     We  should  not  blame  the  surgical  operation.      It   takes  two 
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things  to  make  a  good  singer :  a  healthy  organ  and  a  healthy  method" 
One  cannot  attach  blame  here  unless  one  knows  the  method  of  training  of  the 
voice  has  been  satisfactory.  In  this  case  it  is  very  unlikely  that  it  has  been 
satisfactory.  My  custom,  in  the  case  of  these  people,  is  to  impress  upon  them 
that  the  opei-ation,  which  is  necessary  for  their  health,  is  done  on  condition 
that  sound  methods  of  voice  training  are  indulged  in  afterwards.  If  one  can 
recommend  a  sound  method  to  her,  I  think  her  trouble  will  be  cux'ed.  There  is 
no  limit  to  the  voice  possibilities  when  the  diseased  structure  is  removed. 
I  think  this  patient  should  not  regard  the  operation  as  being  the  cause  of  her 
vocal  failure  ;  that  it  is  a  vocal  fault,  not  a  physical  fault. 

The  President  :  1  have  had  the  opportunity  of  seeing  many  singers 
during  the  last  thirty  years,  from  some  of  the  first  singers  in  the  world  to  the 
worst ;  and  my  experience  is,  that  the  great  singer  has  as  nearly  a  perfectly 
healthy  throat  as  a  man  or  woman  can  have.  They  rarely  require  the  services 
of  a  throat  specialist,  except  when  they  are  nervous,  as  about  some  slight  "  cold." 
It  is  the  second- rate  singers  who  clamour  round  throat  specialists  in  the  hope 
that  they  may  be  able  to  give  them  what  God  has  not  bestowed  upon  them. 

Dr.  Irwin  Moore  (in  reply)  :  There  was  no  question  of  doubt  in  this  case 
that  it  was  necessary  completely  to  enucleate  the  tonsils  with  their  capsules, 
because  they  were  deeply  infected  and  their  crypts  filled  with  caseating 
material.  I  employed  the  method  recommended  by  Mr.  Waugh,  i.e.,  dissection 
with  forceps,  the  tonsil  pedicle  being  clamped  and  twisted  out.  No  diflSculty 
was  experienced  during  the  operation,  the  patient  being  deeply  anaesthetized 
with  open  ether  by  Dr.  Rood,  and  in  safe  postui'e  in  case  of  bleeding — i.e.,  with 
the  head  well  extended,  so  that  any  blood  collected  in  the  concavity  of  the 
hard  palate,  from  which  position  it  was  easily  sponged.  The  tonsils  shelled 
out  without  any  difficulty,  no  damage  was  done  to  the  pillars,  there  was  only 
slight  bleeding,  and  one  vessel  only  (in  the  upper  angle  of  the  left  tonsillar 
fossa)  was  clajuped  and  tied.  The  patient  discontinued  her  singing  lessons  for 
three  months  after  the  operation,  and  it  is  a  question  whether  it  would  not 
be  advisable  in  such  cases  to  re-start  singing  lessons  sooner  after  enucleation 
of  the  tonsil,  in  order  to  exercise  the  palatal  muscles,  and  so  prevent  adhesions 
or  contractions. 

Paralysis   of  Left  Vocal    Cord  in  a  Woman,   aged   49. 

By  James  Donelan,  M.B. 

Patient,  first  seen  at  Italian  Hospital  on  April  23,  inst.,  complained 
that  last  November  she  began  to  feel  a  lump  in  her  throat  and  then  her 
voice  gradually  got  weaker  until  it  had  almost  disappeared  at  Christmas. 
She  had  some  difficulty  in  swallowing  but  this  seemed  to  be  on  the  right 
side.     About  six  weeks  ago  the  tone  of  the  voice  began  to  recover  but 
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with  the  return  of  voice  a  sense  of   suffocation  was  experienced  and 
continues  at  the  present  time. 

The  left  vocal  cord  lies  in  the  cadaveric  position  and  the  voice  is 
produced  by  the  compensatory  over-action  of  the  right  cord.  There 
is  a  slight  murmur  to  be  heard  over  the  aortic  arch  but  it  is  not  definite 
enoucyh  for  any  conclusion  about  it  to  be  formed,  and  there  has  not  been 
time  for  an  X-ray  to  be  taken.  There  is  a  curious  inspiratory  sound 
which  is  probably  due  to  the  air  passing  over  the  slack  left  cord. 
The  patient  was  seen  at  a  throat  hospital  a  few  weeks  ago  when  the 
case  was  considered  to  be  one  of  asthma  dependent  upon  an  intra- 
nasal condition.  The  septum  is  deflected  to  the  right  with  much 
obstruction  on  that  side,  while  there  is  considerable  compensatory 
hypertrophy  of  the  left  middle  turbinal. 

DISCUSSION. 

Dr.  DE  Havilland  Hall  :  The  dyspnoea  from  which  this  patient  is 
suftering  gave  me  the  impression  that  there  is  some  direct  pressure  on  the 
trachea,  and  this  is  probably  the  cause  of  the  paralysis. 

Dr.  DUNDAS  Grant  :  My  opinion  coincides  with  that  expressed  by  Dr. 
de  Havilland  Hall,  and  it  will  be  of  the  greatest  interest  to  know  what  the 
skiagram  shows.  There  must  be,  I  think,  a  mediastinal  growth  of  some 
sort  pressing  on  the  trachea.  The  stridor  is  double,  it  is  not  that  either 
of  laryngeal  or  of  bronchial  obstruction. 

The  President  (in  reply)  :  There  is  a  murmur,  and  I  think  the  case  may 
turn  out  to  be  one  of  aneurysm.  The  patient  went  to  a  throat  hospital  a  few 
weeks  ago,  when  her  symptoms  were  considered  to  depend  on  the  nasal 
condition.  The  description  of  the  intranasal  condition  is  given  in  order  to 
complete  the  account  of  the  case  and  not  as  implying  that  it  has  anything 
to  do  with  the  paralysis. 

(Since  the  meeting  this  patient  died  and  the  post  mortem  showed  a 
cancerous  tumour  of  the  gullet  which,  while  but  slightly  narrowing  its  lumen, 
pressed  on  the  aortic  arch  and  left  recurrent  nerve). 

Case  of  Diathermy  for  Epithelioma  of  Palate,  Tonsil,  Tongue, 
and  Floor  of  Mouth  ;  Patient  well  nearly  Four  Years 
after  First  Appearance  of  Disease. 

By  Norman  Patterson,  F.K.C.S. 

The  patient,  aged  59,  was  first  seen  in  June,  1915.  Epithelioma  of 
soft  palate  and  right  tonsil.  Diathermy  applied  twice  within  a  short 
period.     In  April,  1917,  the  patient  presented  himself  with  an  extensive 
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growth  involving  the  right  side  of  the  tongue  and  floor  of  mouth. 
There  v\^as  also  a  large  sv^^elling  in  the  submaxillary  region.  The  grov^^th 
was  treated  with  diathermy  and  the  electrode  was  plunged  deeply  into 
the  floor  of  the  mouth  in  many  directions.  Shortly  after  this  the  mass 
in  the  neck  was  removed  by  dissection.  At  one  time  the  case  looked 
quite  hopeless,  but  now  the  patient  is  well  and  able  to  work,  and  there 
is  no  sign  of  the  original  disease. 


Epithelioma  of  Palate  and  Anterior  Faucial  Pillar;  Enlarged 

Glands  in  the  Neck. 

By  Norman  Patterson,  F.K.C.S. 

Patient,  a  male,  aged  59,  presented  a  growth  which  involved  the 
whole  of  the  right  half  of  the  soft  palate,  base  of  uvula,  and  right 
anterior  pillar.  His  chief  trouble  was  pain  on  swallowing",  which 
had  been  present  for   some  months. 

January  6,  1919  :  The  whole  growth  was  removed  by  diathermy. 

February  :  Glands  and  fascia  removed  from  right  anterior  triangle 
including  all  the  fascial  and  glandular  structures  underneath  the  sterno- 
mastoid.  Patient  made  a  very  good  recovery,  the  only  trouble  being 
an  attack  of  bronchitis  which  kept  him  in  hospital  for  some  time. 

Mr.  TiLLEY  :  Mr.  Norman  Patterson's  results  are  extraordinarily  good. 
I  had  not  time  to  inspect  the  case,  but  the  first — operated  upon  four  years 
ago  on  account  of  extensive  disease  of  palate,  fauces  and  the  base  of  the 
tongue,  with  glands  in  the  neck — is  a  triumph  of  the  method.  This  result 
can  be  produced  by  diathermy  ^Yith  less  shock  and  loss  of  blood  than  by 
ordinary  surgical  methods  and  ;i  better  result  could  not  he  desired. 

Tumour    of    the    Base    of    the    Tongue. 

By  G.  W.  Dawson,  F.R.C.S.I. 

Patient,  a  female,  aged  56,  complains  of  difticulty  in  swallowing  for 
three  years,  and  alteration  of  the  voice  for  eighteen  months.  A  large 
globular  swelling  is  seen  at  the  base  of  tongue.  It  is  lobulated  and 
hard  anteriorly,  whilst  the  base  is  constricted  and  not  so  hard.  There 
is  no  ulceration.  No  lymphatic  glands  are  detected,  but  there  is  slight 
induration  of  the  submaxillary  glands.  The  thyroid  appears  to  be  small 
or  absent.  Opinions  as  to  treatment  are  invited. 
AU— 51 
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DISCUSSION. 

Dr.  DUNDAS  Geant  :  The  question  is  whether  he  has  a  "  thyroid  "" 
tumour,  or  some  form  of  malignant  growth.  It  is  rather  irregular  and  rough 
on  the  surface  for  ordinary  thyroid,  and  the  position  is  one  of  the  seats  of 
election  of  endothelioma.  The  balance  seems  to  favour  it  being  a  mild 
form  of  endothelioma.  A  portion  should  be  removed  for  microscopical 
examination. 

Mr.  G.  W.  Dawson  (in  reply)  :  I  hope  someone  will  suggest  some  form 
of  treatment.  I  think  it  is  an  aberrant  thyroid  undergoing  adenomatous 
degeneration,  and  that  this  accounts  for  the  nodular  part  which  is  seen  in  tho 
anterior  part  of  the  tumour.  The  posterior  part  is  rather  soft,  and  is  consistent 
with  the  feel  of  a  lingual  tonsil.  I  will  have  a  portion  of  it  removed,  and  will 
show  the  case  later. 


Four    Cases    of    Atrophic    Rhinitis    with    Ozsena    undergoing^ 
Treatment  by  the  Glycophylic  Method.^ 

By  C.  H.  Hayton,  F.E.C.S.Ed. 

Case  I. — E.  P.,  aged  15.  Father  a  chemist.  Four  in  family. 
History  of  tubercle  bacilli  on  father's  side.  No  venereal  history.  At 
the  age  of  11  her  father  noticed  what  he  called  large  slugs  in  the  child's 
nose,  with  a  horrible  odour.  She  complained  of  persistent  headaches. 
There  was  no  anosmia,  and  occasionally  she  could  smell  the  crusts. 
The  condition  began  in  the  right  side,  the  left  side  being  infected  by 
douching  the  right  side.  She  had  been  treated  by  the  usual  nasal 
douches — e.g.,  peroxide  of  hydrogen,  protargol,  silver  nitrate,  and 
tincture  of  iodine  in  various  strengths.  She  was  placed  under  glyco- 
phylic treatment  in  December,  1917.  In  two  weeks  the  headaches  had 
stopped,  the  odour  had  disappeared,  and  the  crusts  rapidly  diminished. 
She  began  painting  her  nose  five  times  a  day,  and  now  only  requires  to 
do  so  night  and  morning.  At  the  last  inspection  the  mucous  membrane 
appeared  quite  normal,  though  slight  atrophy  was  noticeable  in  the 
right  nostril.  If  the  treatment  is  neglected  she  can  occasionally  smell 
the  scabs. 

Case  II. — Miss  0.,  aged  24,  domestic.  History  of  tubercle  bacilli 
in  immediate  family.     Wassermann  negative.     The  septum  is  deflected 

'  a  paper  dealing  with  this  treatment  and  its  results  was  read  by  Mr.  C.  H.  Haj'ton  and 
Dr.  F.  Benians  at  the  Summer  Congress  of  the  Section  of  Laryngology  (vide  p.  227). 
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to  the  right.  Transillumination  negative.  Eighteen  months  ago 
patient  first  noticed  scabs  on  blowing  her  nose.  Her  sister  drew 
attention  to  a  bad  smell.  Her  sense  of  smell  w^as  slightly  deficient. 
She  suffered  from  frontal  headaches.  First  placed  under  glycophylic 
treatment  twelve  months  ago.  Headaches,  foetor,  and  crusting  have 
now  disappeared.  She  paints  her  nose  but  once  daily.  The  mucous 
membrane  appears  normal,  though  atrophy  is  still  apparent  in  the  left 
nostril. 

Case  III. — L.  P.,  aged  43,  housekeeper.  Three  sisters.  Xo  tubercle 
bacilli  in  family.  Wassermann  reaction  negative.  Transillumination 
negative.  Twenty  years  ago  patient's  attention  was  first  called  to  her 
nose  by  her  sister,  who  complained  of  a  bad  smell.  She  soon  noticed 
crust  formations  and  complained  of  frontal  headaches,  which  in  time 
became  persistent.  There  was  complete  anosmia.  Crusts  showed  nearly 
a  pure  culture  of  Perez'  bacilli.  Many  remedies — e.g.,  douching,  lotions 
and  ointment  have  been  tried.  She  developed  gastric  trouble  with 
declining  health.  Eight  months  ago  patient  was  placed  under  the  glyco- 
phylic treatment,  at  first  with  pure  glycerine  (cultures  showed  no 
glycerine  fermenters),  next  with  pure  glucose,  and  later  with  a  10  per 
cent,  mixture  of  each.  She  began  painting  her  nose  six  times  a  day,^ 
now  she  syringes  once  and  paints  once  a  day.  She  has  now  no  foetor, 
and  only  a  few  crusts.  The  headaches  have  disappeared.  The  mucous 
membrane  is  somewhat  dry,  and  atrophy  is  still  apparent.  Her  general 
health  has  much  improved. 

Case  IV. — Miss  T.,  aged  17,  domestic.  Three  brothers  and  two 
sisters.  No  history  of  tubercle  bacilli  in  family.  Wassermann  reaction 
negative.  Transillumination  negative.  Three  years  ago  patient  first 
noticed  crusts,  and  shortly  after  w^as  told  by  her  mistress  of  the  stench 
from  her  nose.  Has  persistently  tried  the  more  common  remedies. 
No  anosmia,  no  headaches.  Patient  was  first  ))laced  under  the  glyco- 
phylic treatment  three  months  ago.  She  began  by  painting  her  nose 
five  and  six  times  a  day,  now  requires  to  do  so  only  twice  a  day.  The 
foetor  and  crusts  have  disappeared.  The  mucous  membrane  appears 
normal,  but  much  atrophy  is  present  in  both  nostrils. 

DISCUSSION. 

Dr.  DUNDAS  Grant  :  It  is  an  extraordinary  group,  and  if  I  had  a  case 
to-morrow  I  should  give  this  form  of  treatment  a  trial.  There  is  an  absolute 
absence  of  any  unpleasant  smell,  and  the  only  thing  one  notices  is  that  the 
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mucous  membrane  has  no  brilliancy.     That  may  not  be  due  to  the  treatment, 
but  to  the  disease,  as  the  glands  have  atrophied. 

Dr.  Kelson  :  The  question  is,  is  the  improvement  permanent  ?  I  have  not 
learned  what  was  the  interval  of  time  elapsing  since  the  last  treatment. 
Obviously  the  patient  cannot  have  her  nose  painted  six  times  a  day  all  her 
life,  hence  the  entire  merit  of  the  method  depends  upon  the  permanency  of 
the  benefit.  One  constantly  sees  cases  of  atrophic  rhinitis  in  which  marked 
improvement  takes  place  without  apparent  reason,  and  the  patient  seems  to 
have  got  rid  of  the  trouble,  but  it  then  reverts  to  the  former  condition. 
Packing  the  nose  M'ith  gauze  produces  a  similar  improvement  in  these  cases, 
but  it  is  only  temporary. 

Captain  E.  F.  ElSDOX,  C.A.M.C. :  I  have  had  Italians  under  my  care  with 
this  condition,  and  have  usually  treated  them  by  the  application  of  ichthyol, 
•40  gr.  to  the  ounce  of  vaseline.  ^Yithin  a  week  patients  can  carry  out 
the  treatment  themselves,  and  the  nose  becomes  quite  normal.  I  have 
carried  this  out  for  six  or  eight  weeks,   and  I  think  they  are  all  improved. 

Mr.  E.  M.  Woodman  :  I,  too,  have  found  that  it  is  unadvisable  to  flush 
the  nose  with  an  alkaline  lotion  in  this  disease.  I  have  been  acting  on  the 
lines  of  Bier's  negative  pressure,  with  a  view  to  flushing  out  the  nose  and 
establishing  phagocytic  action.  I  have  had  an  evacuating  apparatus  invented 
for  the  nose.  I  first  remove  the  crusts,  then  apply  the  suction  method. 
Patients  are  always  much  more  comfortable  afterwards,  and  they  can  breathe 
through  the  nose  freely.  The  treatment  is  carried  out  once  every  seven  or 
eight  days. 

Mr.  Benians  :  The  position  as  regards  permanent  cure  is  this.  If 
anatomical  destruction  of  tissues  has  lead  to  a  cessation  of  the  normal  self- 
cleansing  functions  of  the  nose,  the  nose  cannot  become  normal  again,  and 
artificial  cleansing  of  tlie  nose  will  probably  have  to  be  carried  on  permanently. 
The  point  at  issue  is  more  as  to  whether  we  are  able  to  replace  an  obnoxious 
by  a  less  lanpleasant  bacterial  growth,  for  it  is  likely  that  a  considerable 
permanent  bacterial  growth  will  continue  on  these  damaged  tissues.  We  do 
not  claim  that  our  treatment  will  restore  to  patients  the  tissues  they  have  lost. 

Mr.  Hatton  (in  reply)  :  Our  chief  claim  as  regards  tliis  method  is 
that  it  eliminates  the  most  objectionable  features  of  the  disease — namely, 
the  stench,  the  headaches,  and  the  crusts.  It  consists  in  keeping  the  nose 
copiously  supplied  with  pure  glycerine,  with  the  addition  of  25  per  cent,  liquid 
glucose.  The  nasal  cavities  are  swabbed  with  the  solution,  and  the  patients 
can  help  in  the  treatment  themselves.  At  first  they  are  required  to  apply  it 
five  or  six  times  daily,  but  in  diminishing  frequency  later.  Our  indications 
are  the  characters  of  the  flora  in  the  nose.  We  gradually  lessen  the  frequency 
of  the  application  as  the  condition  improves,  until  one  application  a  day  is 
sufiicient. 
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Specimens  of  Aspergillus  fumigatus  from  Nasal  Sinuses. 
Exhibited  by  Douglas  Harmek,  M.Ch.,  and  T.  Jockes,  M.B. 

(A)  Primary  cultures  from  muco-pus  from  antrum  :  (a)  in  glucose 
broth  ;  (h)  on  Sabouraud's  glucose-agar  (two  days  old,  fixed  by  formalin 
vapour). 

(B)  Secondary  growths :  (a)  on  Sabouraud's  agar  from  one  of  the 
primary  colonies  (two  days  old,  fixed  by  formalin  vapour)  ;  (b)  sub- 
culture from  one  of  the  abscesses  in  rabbit's  kidney. 

(C)  Slides  with  Aspergillus  fumigatus  in  different  stages  of 
development. 

(D)  Different  organs  of  a  rabbit  injected  with  Aspergillus  fumigatus 
on  April  1.5,  1919.  An  emulsion  of  a  small  quantity  of  spores  of 
Aspergillus  fumigatus,  in  b  c.c.  broth,  was  injected  in  the  ear  vein. 
On  this  or  the  next  day  the  rabbit  did  not  show  any  abnormality. 
On  the  third  day  the  rabbit  appeared  to  be  languid  and  slow  in  its 
movements  ;  it  seemed  to  waste.  These  symptoms  gradually  increased 
and  the  hairs  became  dry  and  lost  their  glossy  appearance.  On  the 
fifth  day  there  was  great  weakness,  especially  of  the  hind  legs,  which 
became  much  worse  on  the  sixth  day,  when  it  could  only  walk  with 
great  difficulty.  On  the  morning  of  the  seventh  day  it  was  found  lying 
on  the  left  side,  was  unable  to  stand,  was  very  much  wasted  and  its 
respirations  were  quick  and  superficial.  As  it  was  in  a  dying  condition 
it  was  killed  with  chloroform  on  April  22,  1919. 

At  the  post-mortem  examination  practically  all  the  organs  were 
found  to  be  affected.  The  kidneys  showed  both  numerous  cortical  and 
medullary  abscesses.  The  lungs,  liver,  spleen,  heart,  many  of  the 
muscles  and  the  mid-brain  show  numerous  small  tubercles.  The  right 
heart  was  much  distended  and  on  cutting  the  venae  cavae  much  blood 
escaped,  containing  many  whitish  specks,  which  appear  to  be  little 
lumps  of  mycelium.  Subcultures  from  the  heart's  blood  and  from 
one  of  the  abscesses  in  the  kidney  yield  pure  growth  of  Aspergillus 
fumigatus. 

(E)  Sections  of  kidney,  lung,  liver,  spleen,  suprarenal,  psoas 
muscle,  stained  with  haematoxylin  and  with  carbolthionin,  showing 
numerous  tubercles  all  with  definite  zones.  {a)  The  innermost, 
where  the  parenchyma  has  entirely  disappeared  and  where  a  mycelium 
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can  be  seen  surrounded  by  ih)  the  middle  zone  where  the  parenchyma 
is  much  degenerated  and  (c)  an  outer  zone,  with  a  well  marked  round 
cell  infiltration,  containing  mainly  polymorphonuclear  cells.  This  outer 
zone  is  seen  to  contain  a  moderate  number  of  plasma  cells  as  seen  in 
the  sections  stained  with  Pappenheim's  stain. 

Note. — The  patient  was  a  school  mistress  aged  30 ;  she  had  had 
heavy  colds  in  the  head  for  eighteen  months  with  profuse  discharge 
of  mucus,  and  occasionally  some  cheesy  secretion.  On  washing  out 
her  antrum  a  mass  of  thick  brown  jelly  was  displaced  similar  to  that 
discovered  in  the  previous  case  reported  by  the  author.  Cultures 
showed  aspergillus. 
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Combined  Tongue  Forceps  and  Depressor  for  use  in 
Enucleation  of  Tonsils, 

Exhibited  by  James  Donelan,  M.B.  (President). 

The  points  are  inserted  well  back  on  the  dorsum  of  the  tongue 
and  the  fenestrated  depressor  keeps  a  large  and  troublesome  tongue 
out  of  the  way.  The  tongue  is  at  the  same  time  drawn  forward  so  as 
to  secure  a  clear  air-way  and  field  of  operation. 
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President — Dr.  James  Donelan. 


Large  Submucous  Lipoma  of  Palate  and  Pharynx.^ 
By  Herbekt  Tilley,  F.E.C.S. 

Miss  N.,  aged  15,  consulted  me  on  April  7,  1919,  for  a  "  swelling  in 
the  throat  "  which  had  increased  "during  the  past  month."  The  voice 
w^as  "  throaty "  and  she  snored  at  night.  There  was  also  a  varying 
degree  of  deafness  in  the  left  ear. 

Examination  :  The  left  side  of  the  palate  was  very  swollen  and 
presented  an  appearance  similar  to  a  large  quinsy,  except  that  the 
mucous  membrane  was  normal  in  colour  and  no  symptoms  indicative 
of  an  abscess  were  present.  The  swelling  was  tense  and  semi-solid  in 
consistence,  its  surface  was  not  ulcerated,  and  there  were  no  enlarged 
glands  behind  the  angle  of  the  jaw.  The  left  tonsil  was  enlarged  and 
appeared  to  be  normal  but  was  pushed  downwards  and  inwards  by  the 
palatal  swelling.     The  right  tonsil  was  much  hypertrophied. 

April  12  :  At  2.45,  y^o  g^-  atropine  sulph.  was  given  hypodermically 
and  at  3.30  Dr.  Kood  administered  "  open  ether,"  but  in  a  few  moments 
the  difdculty  of  oral  respiration  necessitated  laryngotomy  ;  Abel's  cannula 
was  inserted,  and  the  lower  pharynx  was  plugged  with  a  long  strip  of 
sterilized  gauze.  The  operation  carried  out  was  identical  with  that 
employed  for  enucleation  of  the  tonsil  by  dissection.  The  palatal 
portion  of  the  tumour  was  easily  separated  from  its  attachments  and  so 
was  its  lower  pole  which  extended  to  the  lateral  aspect  of  the  pharynx 
opposite  the  pyriform  fossa,  but  there  was  an  area  about  the  size  of  a 
two-shilling  piece  corresponding  to  the  situation  of  the  lower  pole  of  the 
tonsil  where  the  tumour  was  more  intimately  attached  to  the  lateral 

'  At  a  meeting  of  the  Section,  held  June  G,  1919. 
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wall  of  the  pharynx.  Bleeding  was  slight  and  only  one  ligature  was 
applied  to  the  tonsillar  branch  of  the  posterior  palatine  artery.  The 
pillars  of  the  fauces  were  united  by  three  catgut  sutures.  The  operation 
lasted  some  fifteen  minutes,  and  as  the  haemorrhage  had  been  so  slight, 
and  the  general  condition  of  the  patient  was  so  good,  the  right  tonsil 
was  also  enucleated.  The  laryngotomy  cannula  was  removed  and  the 
small  skin  incision  sutured. 

Convalescence  was  rapid  and  free  from  any  disturbing  symptoms. 
The  patient  left  the  nursing  home  ten  days  after  operation.    On  May  7, 


Submucous  pharyngeal  lipoma  :  2i  in.  in  diameter,  li  in.  at  its  greatest 
thickness — viz.,  the  palatal  portion  of  the  tumour. 


the  fauces  presented  the  appearances  following  an  ordinary  enucleation 
of  tonsils. 

The  tumour  has  been  examined  by  Professor  Shattock  and  by  Dr. 
Teale,  and  they  report  that  it  is  a  lipoma  and  of  rare  occurrence  in  the 
submucous  tissues  of  the  throat. 

[Mr.  Shattock's  report  was  read  at  the  meeting,  and  the  tumour — 
and  a  microscopic  section  of  it — was  shown.] 
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Histological  Eepoet  by  Professor  S.  G.  Shattock,  F.R.S. 

The  tumour  consists  of  simple  adipose  tissue,  the  groups  of  fat  cells 
being  supported  by  scanty  trabeculae  of  connective  tissue  furnished  with 
lamellar  corpuscles.  In  a  few  of  the  fat  cells  the  nucleus  presents  a 
single  vacuole,  as  it  may  in  normal  fat.  As  shown  by  the  red  colora- 
tion produced  by  the  use  of  Sudan  III,  such  intranuclear  vacuoles, 
like  that  in  the  cytoplasm,  are  filled  with  fat.^  Certain  of  the  trabeculae 
are,  in  varying  degrees,  infiltrated  with  plasma  cells  and  lymphocytes, 
but  polymorphs  are  everywhere  absent. 

In  regard  to  the  source  of  the  fat,  this,  of  course,  is  the  submucous 
connective  tissue.  And  it  may  be  remarked  that  in  every  position  in 
which  submucous  lipomata  have  been  met  with,  fat  cells  may  normally 
be  found  in  the  well-nourished  individual ;  although  theoretically  this 
is  not  a  necessary  condition  for  the  growth  of  a  lipoma.  So  far  as 
laryngeal  lipomata  go,  an  examination  made  of  the  mucosa  of  the  normal 
larynx  from  the  various  positions  in  which  such  tumours  have  been 
encountered  has  demonstrated  the  presence  of  fat  cells. ^ 

As  regards  the  present  case,  in  this  connexion,  microscopic  prepara- • 
tions  were  made  from  the  lateral  wall  of  the  pharynx  of  a  well-developed 
female,  the  sections  being  cut  longitudinally  so  as  to  include  a  strip  of 
the  whole  stretch  from  the  tonsil  to  the  lower  limit  of  the  pyriform 
sinus.  It  may  be  recalled  that  beneath  the  mucous  membrane  the 
pharyngeal  wall  consists,  not  of  unstriped  muscle,  but  of  a  tough 
aponeurosis  formed  of  intersecting  bundles  of  fibrous  tissue,  on  the 
exterior  of  which  there  lies  the  sheet  of  striated  muscle  furnished  by 
the  pharyngeal  constrictors.  In  these  longitudinal  sections  (ignoring 
the  striated  muscle)  no  fat  cells  were  encountered  in  the  higher  part  of 
the  pharyngeal  wall,  but  in  that  forming  the  outer  boundary  of  the 
pyriform  sinus,  there  were  many  rows  and  groups  of  such  cells  lying 
within  the  fibrous  wall  close  beneath  the  mucosa. 

Lastly,  the  tonsil  of  the  side  corresponding  with  the  lipoma  presents 
nothing  of  interest  as  bearing  on  the  growth  of  the  tumour.  It  was 
cleanly  removed  at  the  same  operation,  and  though  slightly  enlarged  is 
in  no  way  connected  with  the  lipoma.  Its  capillaries  exhibit,  in  places, 
endothelial  poliferation ;  and  there  is  some  intrusion  of  the  investing 
epithelium  into  the  tissue  beneath  ;  the   epithelium   is  here  and  there, 

'  S.  G.  Shattock,  Trans.  Path.  Soc,  1903,  liv,  p.  215. 

-  Idem,  Proc.  Roy.  Soc.  Med.,  1909,  ii,  (Sect.  Path.),  p.  285. 
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moreover,  thinned  and  abraded,  the  several  changes  being  the  results 
of  an  ordinary  inflammatory  process. 

The  pathogenesis  of  this,  like  that  of  any  other  circumscribed 
lipoma,  although  the  simplest  of  all  benign  neoplasms,  is  as  yet  quite 
lacking  a  scientific  explanation. 

DISCUSSION. 

Dr.  JOBSON  HOENE  :  I  remember  a  very  similar  ease  being  shown  before 
either  the  Laryngological  Society  of  London  or  the  Otological  Society  of  the 
United  Kingdom.  It  was  a  larger  tumour,  and  extended  the  entire  depth  of  the 
pharynx,  from  the  nasopharynx  downwards.  The  history  of  the  case  and  the 
operation  done  were  almost  identical  with  what  we  have  been  told  about  this 
case.  Fortunately,  they  are  rare,  and,  also  fortunately,  when  they  do  occur 
they  are  not  difficult  to  remove. 

Mr.  Norman  Patterson  :  I  have  seen  a  case  of  retropharyngeal  lipoma, 
which  was  diagnosed  as  retropharyngeal  abscess,  but  when  operated  upon  it 
was  found  to  be  a  huge  lipomatous  mass  in  the  retropharynx. 

Dr.  Irwin  Moore  :  Professor  Shattock^  read  a  paper  on  the  subject  of 
submucous  lipomata  before  the  Pathological  Section  in  1909.  In  that  con- 
tribution he  refers  to  all  the  specimens  of  laryngeal  and  pharyngeal  lipomata 
known  in  literature.  It  appears  that  Mr.  Tilley's  case  is  almost  unique.  I 
believe  that  no  similar  case  has  been  recorded  in  that  part  of  the  pharynx 
except  the  one  by  Sir  William  Milligan "  to  which  Dr.  Jobson  Home  has  just 
referred,  and  another  by  Dr.  Bond  in  1899."*  This  case  is  included  in  Professor 
Shattock's  list,  along  with  the  description  of  ten  other  lipomata  which  originated 
either  from  the  aryepiglottic  fold,  from  the  arytsenoids,  or  the  back  wall  of 
the  larynx,  so  they  were  practically  pharyngeal  or  partly  pharyngeal  in  origin. 
Amongst  them  is  one  remarkable  case  in  which  a  lipoma  originated  from  the 
epiglottis  and  base  of  the  tongue,  and  an  excellent  drawing  is  shown  of  it. 
The  patient  went  into  a  restaurant  to  have  a  meal,  and  in  the  course  of  it  he 
suddenly  put  up  his  hands,  made  a  slight  noise,  and  died.  It  was  suggested 
that  the  lipoma  got  grasped  by  a  spasm  of  the  pharyngeal  constrictors — so 
causing  occlusion  of  the  larynx  and  death.  In  other  words,  that  the  patient 
involuntarily  tried  to  swallow  his  tumour. 

Mr.  TiLLEY  (in  reply)  :  When  seen  a  fortnight  ago  this  patient  was  well. 
I  thought  the  tumour  was  so  exceptional,  that  I  had  a  sketch  made  of  it.  Mr. 
Shattock  made  a  careful  dissection  of  it,  and  he  has  made  a  very  complete  report 
on  the  subject  (p.  191.  I  suggest — as  we  have  a  lot  of  business  to  get  through — 
that  this  should  be  taken  as  read,  but  published  in   the  Proceedings,  where 

'  Proc.  Roy.  Soc.  Med.,  1909,  ii  (Sect.  Path.),  p.  285. 

^  Proc.  Laryngol.  Soc.  Loud.,  1902,  ix,  p.  41. 

^  Journ.  Laryngol.,  Rhinol.,  and  Otol.,  1899,  xiv,  p.  10. 
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members  can  study  it  at  their  leisure.  If  it  is  the  wish  of  the  Section  that 
the  drawing  be  also  published  in  the  Proceedings,  I  shall  be  pleased  to  bear 
the  necessary  expense. 

(This  was  agreed  to  by  vote.) 

Child    in    whom    a    Suppurating    Dermoid    Cyst    has     been 
removed  from  the  Lower  Central  Region  of  Forehead. 

By  Herbert  Tilley,  F.E.C.S. 

The  patient  was  admitted  into  hospital  under  my  colleague,  Mr. 
Percy  Flemming,  for  acute  inflammation  of  the  right  upper  eyelid  and 
adjoining  lower  frontal  region.  He  gave  exit  to  pus  by  an  incision  over 
the  region  of  the  frontal  sinus  and  freely  opened  the  latter  cavity. 
Symptoms  subsided  except  that,  at  intervals,  a  slight  discharge  of  pus 
would  make  its  way  out  of  the  scar  of  the  wound.  When  I  examined 
the  patient  under  general  anaesthesia,  a  probe  passed  through  the  sup- 
purating fistula  towards  the  middle  line  and  seemed  to  end  in  a  rounded 
bony  cavity  about  1  in.  above  the  "  nasion."  The  exposure  of  this 
region  revealed  a  thin-walled,  membranous  sac  about  the  size  of  a  pea 
and  filled  with  thick  pus  and  granulation  tissue.  Its  posterior  aspect 
was  in  close  contact  with  the  dura,  and  there  was  a  free  escape  of 
cerebro-spinal  fluid  when  this  portion  of  the  cyst  wall  was  being 
removed.  The  cavity  was  smeared  with  B.I. P.,  a  small  drain  inserted, 
and  dressings  applied. 

The  patient  made  an  uninterrupted  recovery. 

DISCUSSION. 

Mr.  W.  Stuart-Low  :  The  case  is  an  interesting  one.  The  result  seems 
better  than  it  proves  on  investigation.  I  concluded  that  it  was  a  cure,  but  tlie 
mother  tells  me  that  when  the  child  cries  the  material  exudes  as  before,  from 
two  holes,  one  at  the  top,  and  the  other  at  the  bottom,  also  when  she  presses 
it.  Such  is  the  trying  feature  about  tliese  cases — their  tendency  to  recur.  I 
have  often  found  that  the  discharge  .does  not  come  from  any  depth,  and,  if  one 
has  a  fine  wooden  probe,  puts  a  little  wool  on  it  moistened  with  trichloracetic 
acid,  and  moves  it  up  and  down  a  little  in '  the  fistula,  it  will  clear  up  the 
discharge.  I  do  not  like  B.I. P.  for  these  cases.  The  method  that  I  have 
found  so  successful  in  dealing  with  these  intractable  dermoid  cysts  consists  in 
dissecting  away  the  cyst  wall  as  tliorouglily  as  possible,  and  then  rubbing  into 
the  exposed  parts  a  solution  containing  chloride  of  zinc — -20  gr.  to  the 
ounce.  This  starts  a  rapid  healing  action,  and  union  is  usually  obtained 
by  first  intention  after  neat,  careful  stitching  with  horsehair  sutures. 
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Mr.  TiLLET  (in  reply)  :  I  have  not  seen  the  patient  for  six  \veeks  until  to- 
day. The  operation  was  a  very  interesting  one,  because  the  cyst  went  deeply 
down  to  the  dura,  and  during  the  operation  we  were  flooded  with  cerebro-spinal 
fluid.  I  used  a  B.I. P.  smear  because  I  wanted  to  leave  something  in  the 
wound  which  would  help  to  preserve  asepsis  after  the  operation.  I  agree  that 
the  zinc  preparation  might  have  done  as  well.  I  admit  there  is  still  some  dis- 
charge, but  I  think  some  of  it  is  coming  from  the  outer  end  of  the  frontal 
sinus  incision,  which  was  made  before  the  child  came  under  my  care.  If  any- 
thing of  further  interest  supervenes  I  will  bring  the  child  again. 


Carcinoma     of    Right    Antrum    and     Orbit  ;     Treatment     by 
Excision,    Radium,   and   X-rays.      (Photographs  shown.) 

By  KoEMAX  Pattersox",  F.R.C.S. 

Patient,  a  male,  aged  50. 

April  '2'2,  1918  :  Radium  inserted  for  twelve  hours.  Tumour  con- 
tinued to  increase  in  size. 

June  17,  1918:  Right  external  carotid  ligatured.  Growth  removed 
from  antrum  and  partially  from  orbit.  Radium  inserted  for  forty-eight 
hours. 

Since  the  operation.  X-rays  have  been  applied  once  or  twice  a  week 
for  half  an  hour  at  each  sitting.  There  w^as  a  good  deal  of  swelling  in 
the  orbit  for  some  time  after  the  operation,  but  it  has  now  quite  gone. 

At  the  end  of  April  X-rays  were  applied  for  an  hour  by  "a  new 
hand'";  this  has  caused  rather  a  severe  burn.  Ulceration  followed, 
and  the  ulcer  is  only  beginning  to  heal. 


Cyst  of  Larynx. 

By  XoRMAx  Patterson,  F.R.C.S. 

Max,  aged  47.  Patient  complains  of  irritation  in  the  throat  of 
four  to  five  months'  duration.  A  cyst  is  seen  lying  above  the  level 
of  the  rima  glottidis  ;  it  appears  to  be  attached  to  the  epiglottis  and 
left  aryepiglottidean  fold 
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Cyst  of  Larynx. 

By  W.  JoBSON  HoRXE.  M.D. 

The  specimen  I  exhibit  of  a  larynx  with  a  cyst  of  the  epiglottis 
intact,  illustrated  an  article  on  "  Cystoma  of  the  Larynx  "  I  contributed 
to  the  Journal  of  Laryngology  in  1907.'  The  specimen  is  almost 
unique.  It  was  met  with  accidentally,  the  patient  having  died  from 
another  cause  in  1901.  At  that  time  there  was  only  one  other  in  the 
pathological  museums  in  London.  Opportunities  for  getting  such  now 
are  still  more  remote.  In  Mr.  Norman  Patterson's  case,  the  cyst  is  in 
an  unusual  position  :  the  cyst  appears  to  be  intrinsic  and  not  extrinsic 
in  origin. 

DISCUSSION. 

Mr.  W.  Stuart-Low  :  I  have  had  to  deal  with  a  number  of  these  cysts,  and 
I  am  referring  now  to  what  I  am  certain  this  is — viz.,  a  simple  serous  cyst — 
not  a  dermoid,  from  which  it  should  be  definitely  discriminated.  Simply 
applying  the  galvano-cautery  puncture  deeply  into  the  cyst  and  moving  the 
point  about  somewhat  in  the  interior  causes  a  striking  disappearance  of  the 
swelling,  with  no  recurrence  following.  In  this  region  this  is  a  most  advan- 
tageous method  of  treatment,  as  it  evacuates  the  fluid  contents  of  the  cyst 
aseptically  and  causes  the  patient  no  more  inconvenience  than  the  application 
of  the  galvano-cautery  puncture  to  the  lingual  tonsil. 

Mr.  W.  M.  MOLLISON  :  In  one  case  a  cyst  of  the  arytaeno-epiglottidean 
fold  extended  from  the  upper  part  of  the  epiglottis  to  the  arytaenoid.  But  this 
case  is  very  much  moi-e  internal,  and  does  not  seem  to  come  from  the  fold  at 
all.  I  dissected  mine  out  with  the  aid  of  suspension  laryngoscopy.  The  path- 
ologist said  it  seemed  to  come  from  thyroid  remains,  and  that  several  of 
these  growths  or  cysts  in  the  region  of  the  tongue  or  pharynx  had  a  similar 
origin. 

Mr.  TiLLEY  :  I  would  like  to  remind  members  of  a  case  I  brought  forward 
four  years  ago,  in  which  a  cyst  of  this  kind  obstructed  tlie  patient's  breathing, 
and  when  he  seemed  to  be  in  danger  of  suffocating  one  night,  he  pushed  his 
finger  down  his  throat,  and  this  act  burst  the  cyst.  On  other  occasions  I 
punched  out  pieces  of  the  cyst  wall,  but  it  always  refilled,  and  produced  much 
stridor.  There  was  a  curious  swelling  between  the  top  of  the  thyroid  and  the 
chin.  Eventually  I  asked  Mr.  Trotter  to  see  the  patient,  and  he  thought  it 
was  a  bursa,  and  proceeded  to  dissect  it  out.     Eventually  he  got  into  the 

'  Vide  Joiirn.  Laryng.,  Rkinol.,  and  OtoL,  1907,  xxii,  p.  115. 
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centre  line  and  into  the  larynx.  When  I  saw  this  case  to-day,  I  wondered 
whether  it  was  of  the  same  type,  and  since  Mr.  Mollison  mentioned  one  that 
originated  in  the  thyro-lingual  duct,  I  think  we  may  find  something  of  that 
kind  here.     I  suggest  that  Mr.  Patterson  looks  for  it. 

Mr.  Cyeil  HorsforD  :  I  liave  had  a  case  of  the  kind,  with  a  similar 
history  :  occasional  rupture,  followed  by  temporary  relief,  but  in  my  case  the 
cyst  refilled  on  several  occasions,  and  I  got  Mr.  Trotter  to  dissect  it  out.  He 
did  it  bv  the  external  route,  through  the  neck.  He  completely  dissected  out 
the  whole  cyst  without  perforating  the  interior  of  the  larynx.  Although  the 
man  had  an  attack  of  bronchitis  afterwards,  he  did  very  well.  It  was  a 
beautiful  operation,  especially  as  the  wall  was  very  thin  and  would  easily  have 
been  ruptured. 

The  President  :  I  showed  a  case  of  thyro-lingual  cyst  years  ago,  which 
went  not  only  along  the  upper  border  of  the  cricoid,  but  there  was  a  large 
finger-shaped  extension  to  the  left  superior  cornua  of  the  hyoid  bone.  It  was 
a  diflicult  operation,  but  we  were  fortunate  enough  to  get  the  cyst  out  without 
rupture.  If  one  uses  a  blunt  dissector  and  proceeds  carefully  it  should  be 
generally  possible  to  remove  them  without  tearing. 

Mr.  Norman  Patterson  (in  reply)  :  This  cyst  1  think  is  attached  to  the 
posterior  aspect  of  the  epiglottis  and  the  aryepiglottic  fold.  Since  hearing 
Mr.  Tilley's  and  Mr.  Mollison's  remarks,  I  think  I  shall  try  to  dissect  it  out, 
making  use  of  suspension  laryngoscopy,  and  thus  get  it  away  intact. 

Dr.  JOBSON  HORNE  (in  reply) :  The  two  cysts  under  discussion  may  have  a 
different  pathogenesis.  The  one  I  show  is  of  the  less  rare  and  more  simple 
variety,  which  develops  from  a  gland  in  the  tip  of  the  epiglottis.  The  other 
may  be  of  the  congenital  kind,  a  very  rare  form  of  cyst,  which  develops  in  the 
ventricle  of  the  larynx.  The  congenital  cysts  cannot  be  dealt  with  in  the  same 
way  as  the  simple  variety.  In  the  case  of  the  latter,  one  should  use  not  a  cold 
snare,  but  one  tlu'ough  which  the  electric  current  can  be  passed  when  the  snare 
has  been  brought  home.  Thereby  the  cyst  is  completely  removed,  leaving  only 
a  lineal  scar  :  the  result  is  good  and  neat.  If  the  cyst  wall  is  left  there  is  the 
prospect  of  it  refilling. 

Case  of  Delayed  Breaking  of  the  Voice. 

By  W.  JoBSON  HoENE,  M.D. 

The  patient,  a  lad,  aged  18^,  seeks  relief  from  what  he  calls  a  weak 
voice,  and  what  others  might  term  a  falsetto  voice.  At  15  years  of 
age  it  was  thought  that  the  voice  was  breaking,  but  the  voice  did  not 
become  deep  as  in  boys  when  growing  up.  The  larynx  presented  the 
cords  on  phonation  in  the  falsetto  position.  The  treatment  has  con- 
sisted of  iron  and  nux  vomica. 
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The  case  is  brought  forward  with  a  view  of  eliciting  the  experience 
of  others  in  the  frequency,  the  treatment  and  the  prognosis  of  the 
condition.  The  text-books  on  laryngology  are  remarkably  reticent  on 
the  matter.  It  may  be  that  in  the  past  the  condition  was  regarded  as  one 
that  would  right  itself  in  time,  and  was  not  deemed  of  such  importance 
as  to  be  brought  under  the  notice  of  a  laryngologist.  In  the  present 
day,  however,  when  a  lad  is  a  man  before  he  is  a  boy,  at  least  from  the 
wage-earning  standpoint,  a  youth  resents  any  physiological  delay  which 
may  handicap  him  in  the  labour  market. 

DISCUSSION. 

Mr.  G.  W.  Dawson  :  I  have  had  a  similar  case  in  a  youth  aged  18i. 

Mr.  TiLLEY :  When  I  was  on  the  staff'  of  Golden  Square  Hospital,  a  man 
who  was  a  shop-walker  consulted  me  there  because  he  was  threatened  with 
loss  of  employment  as  his  treble  voice  caused  so  much  amusement  among  the 
female  members  of  the  establishment.  The  larynx  seemed  normal.  I  sent  him 
to  a  teacher  of  voice  production  (whose  name  I  now  forget)  and  he  cured 
him  effectively  in  a  very  short  time.  I  suggest  that  the  same  be  done  in 
this  case. 

Mr.  Hope  :  Is  this  boy  fully  developed  in  other  parts  ? 

The  Peesident  :  I  suggested  to  Dr.  Home  that  he  should  make  that 
inquiry. 

Mr.  E.  D.  D.  Davis  :  A  student  at  Charing  Cross  Hospital  had  a  similar 
voice  at  the  age  of  22.  I  saw  him  occasionally.  Ultimately,  he  developed 
tuberculosis  and  went  to  a  sanatorium.  There  he  was  chained  a  good  deal,  and 
one  morning  to  excite  sympathy  he  pretended  to  have  a  sore  throat  and  to  be 
hoarse,  and  from  that  time  he  suddenly  developed  a  bass  voice.  I  regard  the 
present  case  as  a  functional  one,  and  that  if  he  has  lessons  in  voice  production 
he  will  obtain  a  normal  voice  in  a  short  time.  I  have  seen  the  larynx  in  some 
cases  of  breaking  of  the  voice,  and  the  appearance  is  very  similar  to  that  of 
cases  of  functional  aphonia,  with  slight  pinkness  of  the  cords  and  tlie  adductor 
chink,  which  this  boy  has.  The  process  of  breaking  of  the  voice  is  so  gradual 
and  imperceptible  in  most  cases  that  we  are  rarely  consulted. 

Mr.  Cteil  Horsfoed  :  These  cases  are  very  common,  and  the  success  in 
treatment  depends  not  so  much  on  what  has  been  termed  "exercise,'"  as  on 
the  discovery  of  the  one  chest  production  note  which  would  be  the  basis  for 
the  development  of  the  rest.  By  teaching  him  the  "  knack  "  and  by  imitation, 
getting  him  to  produce  one  chest  note,  and  when  he  is  conscious  of  it,  building 
on  it,  there  will  not  be  much  difficulty. 

Mr.  Lawson  Whale  :  The  time  occupied  in  the  breaking  of  any  boy's 
voice  is  purely  relative  :  it  may  be  accomplished  in  a  week,  or  it  may  take 
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months,  if  not  years.  I  think  Dr.  Jobson  Home  has  drawn  attention  to  the 
case  because,  as  he  says,  these  are  days  when  boys  want  to  "grow  up"  too 
quickly  :  otherwise  such  a  case  would  not  have  come  before  a  laryngologist 
at  all.  In  this  patient  I  saw  a  chink  such  as  is  evident  in  a  hysterical  woman, 
and  I  have  seen  it  two  or  three  times  in  people  whose  voice  is  "  breaking." 
The  cords  in  this  larynx  are  not  at  all  in  what  I  should  call  the  falsetto 
position  :  it  is,  rather,  the  position  of  the  functional  aphonia  of  the  test-books. 

The  President  :  In  many  of  these  cases  the  disadvantage  may  be  overcome, 
by  training,  as  Mr.  Horsford  and  others  have  suggested,  especially  if  one  hits 
on  the  proper  note.  I  ask  Dr.  Home  a  question  which  may  already  have 
occurred  to  him,  that  is,  not  only  as  to  this  boy's  general  development,  but 
whether,  in  this  case,  the  functional  aphonia  may  be  a  sign  of  tuberculosis. 
There  is  a  chink,  it  is  not  the  falsetto  position,  but  seems  more  like  that  of 
functional  aphonia. 

Dr.  Jobson  Hoene  (in  reply)  :  I  am  glad  the  condition  has  given  rise  to 
discussion,  because  I  think  we  ought  to  be  able  to  answer  usefully  the 
questions  raised  by  the  patient  and  the  friends.  The  boy  has  been  seen  by  me 
only  once  so  I  am  not  at  present  able  to  give  all  the  clinical  details.  One 
question  was  whether  the  condition  might  be  functional ;  and  another  was 
whether  the  boy  was  in  other  respects  fully  developed.  Subsequent  examination 
showed  that  the  answers  to  the  questions  were  in  the  negative. 


Case  of  Tongue  for  Diagnosis, 
By  W.  Douglas  Haemer,    M.Ch. 

History  :  For  some  months  patient  has  had  an  increased  amount  of 
saliva  and  phlegm  in  the  mouth.  Eecently  for  the  last  three  months 
he  has  had  increasing  difficulty  in  articulation,  so  that  at  present  his 
speech  is  very  indistinct.  He  has  had  no  operation  on  his  tongue,  and 
no  treatment.     There  is  no  pain.     There  is  no  history  of  syphilis. 

Local  condition  :  The  pillars  of  the  fauces  are  drawn  forward  by  the 
shrunken  tongue,  the  left  more  than  the  right  (being  at  the  level  of 
the  first  molar  tooth).  The  tip  of  the  tongue  is  absent;  the  tongue 
is  represented  by  part  of  the  posterior  portion  and  remains  on  the  floor 
of  the  mouth  which  runs  straight  into  the  ramus  of  the  jaw  in  front. 
The  surface  of  the  tongue  is  covered  with  small  protuberances  especially 
in  the  mid-line.  The  tongue  cannot  be  protruded.  There  is  no 
glandular  enlargement. 

The  Wassermann  reaction  is  negative. 
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Section  shows  atrophy  of  the  muscular  elements  in  the  tongue,  with 
increased  proliferation  of  the  epithelium.  The  superficial  layers  of  the 
epithelium  are  oedematous.     The  deeper  cells  show  typical  epithelioma. 

DISCUSSION. 

Dr.  Irwin  Moore  :  Mr.  Harmer  has  unexpectedly  been  called  out  of  town, 
and  is  prevented  from  being  present.  He  would  like  to  have  the  opinion  of 
members  on  this  case,  since  the  diagnosis  is  obscure. 

Mr.  Stuart-Low  :  I  have  no  doubt  this  is  epithelioma.  There  are  glands 
in  both  submaxillary  spaces,  and  with  one  finger  in  the  mouth  and  another 
outside,  one  can  feel  a  stony  hardness  in  and  under  the  tongue.  Moreover, 
thei'e  is  a  profuse  flow  of  saliva.  Secondly,  he  cannot  move  his  tongue  freely — 
it  is  moored  to  the  deep  structures.  I  do  not  know  of  any  other  disease  which 
would  affect  the  tongue  in  such  a  way.  It  is  inoperable,  but  I  would  advise 
frequent  niulti-diathermy  puncture  and  the  local  application  of  elixoid  mucin 
as  a  soothing  and  emollient  agent. 

The  President  :  I  have  a  case  with  much  the  same  appearances,  which 
I  had  hoped  to  be  able  to  show  to-day  :  there  is  no  doubt  al)out  it  being 
cancer.  In  my  case  there  is  a  much  more  marked  involvement  of  the  glands 
than  I  can  make  out  in  the  case  now  shown. 

Mr.  G.  \V.  Dawson  :  The  tongue  appears  to  have  shrunken  and  got 
smaller.     The  possibility  of  lupus  must  be  considered. 


Epidiascopic  Demonstration  of  the  Normal  Histology  of  the 
Vocal  Cord  and  Ventricle  of  the  Larynx,  considered  in 
connexion  with  the   Development   of  Adenomata. 

By  Irwin  Moore,   M.B. 

(WITH  REMARKS  BY  PROFESSOR  S.  G.  SHATTOCK,  F.R.S.). 

A  RECENT  case  of  removal  of  a  growth  from  the  vocal  cord  by 
thyrofissure  and  reported  at  a  meeting  of  this  Section  by  Dr.  Macleod^ 
as  an  adenoma,  has  drawn  attention  to  the  great  rarity  of  these 
growths  in  the  larynx,  and  the  question  has  again  arisen  as  to  the 
possibility  of  such  a  growth  originating  from  the  vocal  cord  itself. 

Whilst  many  authorities — e.g.,  Lennox  Browne,  Kyle,  Schwartz, 
Luschka,   Gottstein,  and   others  have   even  doubted  the  possibility  of 

'  Proc.  Roy.  Soc.  Med.,  1919  (Sect.  Laryngol.),  p.  148. 
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their  occurrence  in  the  larynx,  Morell  Mackenzie^  has  expressed  the 
opinion  that  they  do  occur,  but  very  seldom.  It  is  said  that  they  m-ay 
spring  from  the  laryngeal  surface  of  the  epiglottis,  which  is  their 
favourite  site,  or  the  mucous  membrane  of  the  arytaenoid  cartilage, 
or  from  other  parts  outside  the  larynx.  Their  rarity  may  be  gathered 
from  the  statistics  of  benign  growths  of  the  larynx  compiled  by  various 
writers,  e.g.,  amongst  the  500  cases  collected  by  Massei'^  only  two  cases 
of  adenomata  were  recorded  and  these  were  said  to  be  doubtful. 
Amongst  Fauvel's'^  300  cases  there  w^ere  none  ;  whilst  Morell  Mackenzie* 
recorded  only  two  cases,  one  of  which  was  said  to  be  an  adeno- 
carcinoma. A  search  of  the  literature  reveals  only  eight  cases  recorded 
of  adenomata  of  the  larynx,  and  in  a  number  of  them  the  diagnosis  was 
said  to  be  questionable ;  only  two  cases  apparently  originated  from  the 
vocal  cord  itself.  In  the  first  case  reported  by  Paul  Bruns'  in  1868, 
the  growth  was  on  the  left  vocal  cord,  and  in  the  second  case  recorded 
by  Morell  Mackenzie  it  was  situated  below  the  anterior  commissure  of 
the  vocal  cords,  and  looked  like  an  ordinary  cauliflower  excrescence. 
Dr.  Macleod's  case  is  apparently  the  only  other  that  has  been  recorded 
in  the  world's  literature. 

We  know  that  the  most  characteristic  feature  of  the  ventricular 
band  is  the  presence  of  numerous  acino-tubular  glands  whose  ducts 
open  upon  its  median  as  well  as  on  its  ventricular  or  saccular  aspect, 
but  the  possibility  of  an  adenoma  originating  from  the  vocal  cord  itself 
depends  entirely  on  what  structure  the  vocal  cord  is  considered  to 
include. 

While  some  authorities  hold  that  the  vocal  cord  consists  of  only  the 
apical  portion  of  the  triangular  mass  of  elastic  tissue,  which  constitutes 
the  projecting  portion  of  the  cord,  covered  by  thin  adherent  mucous 
membrane  and  possessing  no  submucous  layer  or  glands  ;  others  are 
of  the  opinion  that  glands  do  occur  in  and  open  on  the  surface  of 
the  vocal  cords,  thus   supporting  Coyne''  and  Desvernine's^   definition 

'  "  Growths  in  the  Larynx,"  1871,  p.  52. 

-Arch.  ital.  di  larijngoL,  Napoli,  1897,  xvii,  pp.   110-120.     Cited  by  Shurley,  "  Disease& 
of  Nose  and  Throat,"  1900,  p.  563. 

'  "Traite  pratique  des  maladies  du  larynx,"  Paris,  1876. 

*  Op.  cit.,  pp.  175  and  186  ;  also  Trans.  Path.  Soc.  Lond.,  1870,  xxi,  p.  51. 
'  "  Polypen  des  Kehlkopfes,"  Tiibingen,  1868,  p.  30. 

*  "  Resultats  des  recherches  sur  le  structure  de  la  membrane  muqueuse  du  larynx,"'  Compt. 
reml.  Soc.  de  Biol.,  1874  (Par.,  1875),  6th  ser.,  i,  p.  13. 

*  "'A  Contribution  to  the  Normal  and  Pathological  Anatomy  of  the  Vocal  Bands," Cronica 
Medico-Quirurgica,  Havana,  1888;  Abstract,  Journ.  Laryng.  and  Rhinol.,  1888,  ii,  p.  336. 
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of  the  vocal  cords  as  consisting  of  the  whole  ligamentous  system 
constituted  by  the  thyro-arytaenoid-cricoid  fasiculus  and  by  the  ascending 
crico-thyro-arytaenoid  fibres.  The  mucosa  of  the  cord  therefore  extends 
inferiorly  with  the  band  to  the  upper  border  of  the  cricoid  in  the  whole 
ascent  of  the  cricoidal  ascending  fibres.  All  the  glands  embedded  in 
this  region  would  therefore  be  considered  constituent  elements  of  the 
glandular  apparatus  of  the  vocal  cords.  The  question  of  the  position  of 
these  glands  is  of  importance  since  they  may  be  the  starting  point 
of  neoplastic  changes  both  innocent  and  malignant. 

In  view  of  this  difference  of  opinion  as  to  the  true  definition  of  the 
vocal  cord  and  the  question  at  issue  in  connexion  with  adenomatous 
growths,  the  assistance  of  Professor  Shattock  has  been  sought.  He  has 
very  kindly  made  investigations  which  I  now  bring  to  your  notice. 
He  has  prepared  some  beautiful  coronal  sections  through  the  larynx, 
showing  the  true  limitations  of  the  vocal  cords  and  the  neighbouring 
glands.  These  have  been  specially  drawn  for  me  under  his  supervision, 
together  with  sections  of  the  adenoma  exhibited  by  Dr.  Macleod  (by 
kind  permission  of  the  latter). 

Remarks  by  Professor  S.  G.  Shattock,  F.R.S. 

The  occurrence  of  adenoma  of  the  ventricular  band,  and  of  the  wall 
of  the  ventricle  is  well  established,  and  seeing  that  these  structures 
include  a  striking  collection  of  mucous  glands  the  position  of  such 
growths  presents  no  difficulty.  The  subject  of  adenoma  of  the  vocal 
cord,  however,  is  by  no  means  so  straightforward,  and  whether  such 
tumours  may  arise  in  connexion  with  this,  depends  upon  what  anato- 
mical definition  is  adopted  of  the  structure  in  question.  Over  this 
writers  are  not  in  agreement. 

For  the  elucidation  of  this  matter  a  series  of  microscopic  sections 
were  made  in  the  coronal  or  vertical  transverse  plane,  from  the  larynx 
of  a  middle-aged  woman  who  died  of  puerperal  eclampsia,  the  tissue 
being  hardened  in  Kaiserling's  formol  solution,  followed  by  increasing 
strengths  of  alcohol.  The  sections  were  made  through  the  middle  of 
the  cord  and  ventricular  band,  including  the  entire  wall  of  the  ventricle, 
the  parts  being  dissected  away  (after  they  were  hardened)  close  up  to 
the  inner  surface  of  the  thyroid  ala.  As  is  shown  in  the  accompanying 
figure  (fig.  3),  the  free  edge  of  the  vocal  cord  is  covered  with  a  closely 
adherent  mucosa  furnished  with  papillfP  over  its  summit,  and  invested 
with  squamous  epithelium.     Beneath  this  the  structure  consists  of  a 
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compact  collection  of  fibrils  of  elastic  tissue  (viewed  in  cross  section)  ; 
and  immediately  on  the  outer  side  of  the  latter  lies  the  muscular  mass 
of  the  thyro-arytaenoid,  the  bundles  of  which  are  likewise  viewed  in 
transverse  section.  An  inspection  of  the  figure  will  show  that  in  the 
subglottic  area  there  is  an  abundance  of  gland  tissue,  one  of  the  ducts 
from  which  (lined  with  columnar  epithelium)  passes  upwards  to  open 
on  the  surface  a  short  distance  below  the  summit  of  the  ridge  forming 
the  cord.      Passing  next,  to   the  upper  aspect  of  the  cord  it  will  be 


Fig.  1. 

A  section  of  the  tumour  removed  from  the  vocal  cord.  It  consists  of  lobules 
of  gland  tissue  supported  by  fat.  A,  gland  tissue;  B,  fat;  C,  connective 
tissue,     (2  in.  obj.) 

(Specially  drawn  for  Dr.  Irwin  Moore  by  kind  permission  of  Dr.  Macleod.) 


observed  that  although  there  are  no  glands  in  the  thicker,  apical  portion 
of  the  elastic  tissue,  there  are  a  few  acini  scattered  in  the  immediate 
vicinity  of  the  last-named  tissue  when  this  is  spread  out  towards  the 
floor  of  the  ventricle.     The  question  at   issue  thus  resolves  itself,  as 
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before  said,  into  what  definition  is  adopted  of  the  vocal  cord.  There 
are  two  criteria  which  suggest  themselves  in  this  connexion  :  (1)  The 
character  of  the  epithelium  ;  (2)  the  limitation  of  the  elastic  tissue. 
The  presence  of  a  squamous  epithelium  on  the  vocal  cord  is  obviously 
related   to  the   function  of  the   latter.     Whether   the    substitution  of 


Fig.  2. 

Portion  of  the  lowest  part  of  the  preceding  .section  as  seen  under  ,^  obj. 
Some  of  the  gland  ccIIk  are  finely  vacuolated.  The  gland  spaces  are  filled  with 
mucin.  The  acini  are  supported  Vjy  adipose  tissue.  A,  vacuolated  gland  cells  ; 
B,  mucin  ;  C,  fat  cells. 

(Specially  drawn  for  Dr.  Irwin  I\Ioore  by  kind  permission  of  Dr.  Macleod.) 

squamous  epithelium  for  the  columnar-celled  which  covers  the  mucosa 
of  the  ventricle  and  of  the  trachea  has  been  acquired  and  afterwards 
inherited,  or   whether  its  presence  is  due  to  an  antecedent  germinal 
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Fig.  3. 

Coronal  section  through  middle  of  normal  human  (female)  larynx,  showin<^ 
the  distribution  of  the  gland  tissue  and  the  lymphoid  tissue  of  the  ventricle 
(logwood  and  eosin  stain  ;  2  in.  obj.).  A,  Elastic  tissue  of  cord  ;  B,  gland 
acini  lying  m  periphery  of  the  cord  ;  C,  gland  duct,  near  surface  of  summit  of 
cord  ;  D,  gland  acini  lying  in  elastic  tissue  and  in  an  area  covered  with 
squamous  epithelium  ;   E,  lymphoid  tissue  in  wall  of  ventricle. 

(Preparation  by  Professor  S.  G.  Shattock,  F.R.S.,  specially  drawn  for  Dr.  Irwin  Moore.) 
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change  (or  "mutation"),  co-ordinated  with  the  evolution  of  the  glottis 
is  a  problem  outside  the  present  subject.  That  the  squamous  character 
of  the  epithelium,  however,  is  not  acquired  from  the  use  of  the  glottis  in 
each  individual  after  birth  is  readily  proved.  For,  I  find,  by  means  of 
coronal  sections,  that  the  differentiation  is  well  pronounced  in  the  human 
foetus  at  the  sixth  month :  whilst  the  ventricle  and  subglottic  area  are 
covered  with  typically  columnar  epithelium,  the  covering  over  the  vocal 
cord  is  a  thin  layer  of  the  squamous-celled  kind.  The  extent,  then,  of 
the  squamous  epithelium  is  one  criterion  of  the  area  which  may  be 
assigned  to  the  cord.      Secondly,  there  is  the  extent  of  the  elastic  tissue, 


-A 


Fig.  4. 

Showing  the  true  cord  from  another  section  of  the  same  larynx  stained  with 
Uuna-orexin.  The  elastic  tissue  is  stained  a  deep  black ish-hrown.  A,  elastic 
tissue  :  B,  gland  acini  lying  in  elastic  tissue  and  in  area  covered  with  squamous 
epithelium;  C,  gland  ducts  opening  near  summit  of  the  cord;  D,  gland  acini 
lying  in  elastic  tissue  and  in  an  area  covered  with  squamous  epithelium. 

(Preparation  by  Professor  S.  G.  Shattock,  P.R.S. ,  specially  drawn  for  Dr.  Irwin  ]Moore). 


into  the  outer  aspect  of  which  the  deepest  fibres  of  the  thyro-arytu-noid 
muscle  (aryvocalis)  are  inserted  at  increasing  lengths  from  behind 
forwards.  The  precise  limits  of  the  elastic  tissue  as  demonstrated  by 
the  use  of  Unna's  acid  orcein  (which  stains  the  fibres  of  a  deep  blackish 
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brown)  are  depicted  in  fig.  4.  The  tissue,  of  which  the  volume  as 
viewed  in  coronal  section,  is  comparatively  small  (much  more  so  than  is 
frequently  imagined),  is  disposed  somewhat  in  the  form  of  an  inverted  V, 
its  angle  being  the  thickest  part :  the  thyro-arytaenoid  muscle  lies  im- 
mediately on  its  outer  side.  What,  therefore,  is  the  distribution  of 
gland  tissue  in  relation  (1)  to  the  squamous-celled  area,  and  (2)  to  the 
elastic  tissue? 

In  the  logwood-eosin  section,  gland  acini  lie  in  the  connective  tissue 
where  the  latter  is  (as  studied  microscopically)  invested  with  squamous 
epithelium.  And  as  seen  in  the  orcein-stained  section,  the  gland  tissue 
at  the  same  spot  lies  fairly  included  in  the  peripheral  limit  of  the  elastic 
tissue,  without  the  intervention  even  of  muscle  fibre.  It  is  clear,  there- 
fore, than  an  adenoma  may  arise  in  the  peripheral  portion  of  the  upper 
moiety  of  the  vocal  cord.  And  that  such  a  tumour,  as  it  increased, 
would  extend  inwards,  and  might  eventually  come  to  involve  the  more 
prominent  edge  of  the  cord  needs  no  proof.  It  is  equally  obvious  that 
an  adenoma  might  arise,  also,  in  the  adjoining  floor  of  the  ventricle, 
whence  it  might  secondarily  involve  the  cord.  There  is  no  gland  tissue 
in  the  thicker,  main  portion  of  the  cord,  although  as  shown  in  the 
orcein-stained  section,  gland  ducts  penetrate  the  connective- tissue  inter- 
vening between  the  elastic  and  the  squamous  epithelium,  close  to  the 
summit  of  the  ridge.  In  the  subglottic  area,  the  gland  tissue  reappears, 
its  higher  portion  being  included  in  elastic  tissue  ;  and  the  epithelium 
of  the  suprajacent  mucosa  being  squamous-celled.  It  is  hardly  possible 
here  to  define  a  limit  to  the  elastic  tissue,  for  it  passes  inferiorly  into 
the  thin  expansion  of  the  lateral  portion  of  the  cricothyroid  membrane 
which  is  fixed  below  to  the  inner  edge  of  the  upper  border  of  the 
cricoid  cartilage.  The  squamous  epithelium,  moreover,  is  continued 
farther  downwards  over  the  subglottic  area  than  is  that  which  lies  in 
the  plane  of  the  floor  of  the  ventricle.  In  coronal  sections  prepared 
from  an  adult  male,  the  junction  of  the  subglottic  squamous  epithelium 
with  the  true  columnar-celled  epithelium  of  the  trachea  took  place  at 
a  distance  of  7  mm.  below  the  summit  of  the  vocal  ridge. 

So  far  as  any  definition  of  the  lower  limit  of  the  vocal  cord  can  be 
given,  it  is  nevertheless  diflicult  to  offer  a  better  one  than  that  it 
corresponds  with  the  transition  of  the  two  kinds  of  epithelia  referred 
to.  It  may  be  noticed  in  passing,  that  the  epithelium  over  the  inner — 
i.e.,  the  exposed,  surface  of  the  ventricular  band — is  largely  of  the 
squamous  kind,  and  consists  superficially  of  a  few  layers  of  flattened 
cells  over  a   zone  of  polymorphous  epithelial  elements,   and  a  deeper 
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pallisade  series.  In  a  series  of  similar  coronal  sections  made  from  a 
male  larynx,  the  arrangement  of  the  several  structures  was  similar, 
with  the  exception  that  the  acini  in  the  outer  extremity  of  the  horizontal 
portion  of  the  elastic  tissue  lay  beneath  a  columnar-cell  clad  portion 
of  the  mucosa.  In  such  a  case  the  cord  must  be  reckoned  as  extending 
to  the  limit  of  the  elastic  tissue.  Some  may  be  disposed  to  make  the 
vocal  cord  include  the  aryvocalis  muscle,  and  even  the  adjoining  part  of 
the  thyro-arytaenoid  which  occupies  the  fold.  If  so,  it  maybe  suggested 
that  the  term  "  pars  elastica  "  might  be  advantageously  applied  to  the 
elastic  element,  as  facilitating  reference  to  the  different  constituents  of 
the  cord. 

In  conclusion,  attention  may  be  directed  to  the  conspicuous  amount 
of  lymphatic  tissue  distributed  in  the  submucosa  of  the  ventricle.  And 
it  might  repay  pathological  research  to  ascertain  how  far  this  becomes 
involved  in  such  diseases  as  lymphadenoma,  lymphatic  leukaemia, 
typhoid,  or  tuberculosis. 

Dr.  JOBSON  HORNE  :  Eeferring  to  the  last  remark  of  Dr.  Irwin  Moore 
that  Mr.  Shattock  had  come  to  the  conclusion  that  an  adenoma  could  spring 
from  the  vocal  cord  itself,  the  whole  question  turns  on  what  we  mean  by 
the  vocal  cord.  It  is  now  some  years  ago — I  think  it  must  be  twenty  yeaz's 
ago — that  I  demonstrated  that  the  vocal  cord  proper  needed  to  he  defined 
histologically,  as  that  part,  and  only  that  part,  of  the  cord  which  is  covered 
with  squamous  epithelium.  I  do  not  see  how  an  adenoma  could  arise  from 
that  portion,  and  therefore  it  could  not  arise  from  the  vocal  cord  proper. 
But,  as  we  have  see  in  the  diagrams  exhibited  to-day,  an  adenoma  can 
arise  immediately  outside  the  vocal  cord  boundary,  which  I  have  defined. 
An  exact  knowledge  of  the  histology  of  the  mucous  lining  of  the  larynx  is  most 
important  because  one  can  practically  base  the  whole  of  tlie  pathology  upon 
it.  Once  you  have  defined  where  the  columnar  epithelium  and  glandular 
structure  begin  and  end,  and  where  the  squamous  epithelium  begins  and 
ends,  one  knows  the  sites  of  origin  of  different  diseases.  The  reason,  for 
instance,  that  tuberculosis  does  not  start  in  the  vocal  cord  proper  is, 
because  there  are  no  glands  there.  And  the  reason  you  see  that  disease 
starting  and  spreading  in  other  parts  is  because  in  those  other  parts  there  are 
glands,  and  they  are  covered  with  columnar  epithelium.  Squamous  epithelium 
is  more  defensive  against  tuberculosis  than  is  columnar,  and  it  thus  protects 
the  larynx.  On  the  other  hand,  in  most  cases  of  intrinsic  malignant  disease 
of  the  larynx,  the  disease  fortunately  starts  in  the  vocal  cord  proper,  that  is 
in  the  squamous  portion.  There  is,  as  we  know,  another  variety  of  intrinsic 
carcinoma  which  starts  in  other  parts  of  the  larynx  and  is  more  malignant. 
This  is  a  governing  factor  in  the  results  obtained  from  operations  for  intrinsic 
carcinoma.     Very  good  results  are  obtained  when  the  growth  originates  in  and 
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is  confined  to  the  cord  itself  as  I  have  defined  it.  In  fact  those  cases  are 
hardly  malignant.  But  if  malignant  disease  originates  in  or  spreads  to  a  part 
with  glands  and  columnar  epithelium  then  the  outlook  is  more  serious,  and 
those  are  the  cases  in  which  recurrence  is  more  probable.  Then  again  in 
cystic  disease  of  the  larynx,  which  we  have  been  discussing  this  evening,  I 
have  shown  that  the  site  of  origin  is  the  governing  factor  in  treatment  and 
prognosis. 

Given  an   exact   knowledge   of  the   histology,  then  the  whole  pathology  of 
the  larynx  is  understandable. 


Nasopharyngeal   Growth. 
By  Irwin  Mooke,  M.B. 

Patient,  a  female,  aged  63,  was  sent  to  me  by  Dr.  Gibb,  of  Maid- 
stone, on  May  9,  complaining  of  difficulty  in  breathing  through  the 
nose,  first  noticed  four  years  ago,  gradually  progressing  and  accom- 
panied by  deafness.  The  nasopharynx  is  occupied  by  a  large  hard 
swelling  which  apparently  originates,  subperiosteally,  f rom  the  sphenoid. 
It  is  evidently  (?)  malignant. 

A  skiagram,  by  Dr.  Finzi,  shows  both  sphenoidal  sinuses  to  be  very 
opaque.  The  posterior  surface  of  the  posterior  clinoid  process  is  con- 
siderably eaten  away  and  is  no  doubt  involved  in  the  growth.  The 
left  antrum  is  somewhat  opaque. 

Opinions  are  invited  as  to  diagnosis  and  treatment. 

DISCUSSION. 

Mr.  E.  D.  D.  Davis  :  Three  or  four  years  ago  I  showed  a  more  advanced 
case  of  this  type,  a  woman  who  was  in  hospital  with  complete  double  opthal- 
moplegia,  involving  the  third,  fourth,  and  sixth  nerves,  and  was  blind.  She 
also  liad  a  growth  in  the  nasopharynx.  The  post-mortem  examination  showed 
a  carcinoma  of  the  pituitary  fossa  and  sphenoid,  and  it  involved  the  nerves  of 
the  muscles  of  the  eye  in  the  same  way  as  in  this  patient.  This  patient  has  a 
squint,  and  her  pupils  react  sluggishly,  therefore  I  think  it  is  malignant 
growth  invading  the  sphenoid  and  pituitary  fossa.  In  my  case  there  were  no 
metastases :  it  was  localized  to  the  skull,  where  there  was  considerable 
destruction  of  bone.  The  patient  was  comatose  and  died  of  cerebral 
compression.  In  the  fatal  case  I  mentioned  the  sections  were  shown  to 
be  carcinoma,  and  the  infiltration  was  characteristic  of  the  same  disease. 

Mr.  Lawson  "Whale  :  It  woukl  be  instructive  to  have  the  perimetric 
charts  of  this  patient's  vision. 
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Dr.  JOBSON  HORNE  :  Are  these  cases  of  nasopharyngeal  growths  strictly 
speaking  malignant  in  the  sense  that  they  destroy  the  patient  by  metastases? 
Do  they  not  tend  to  destroy  by  direct  pressure  and  extension,  and  therefore  are 
not  malignant  in  the  commonly  accepted  meaning  of  the  term  ? 

Dr.  Irwin  Moore  :  The  skiagram  shows  destruction  of  the  right  posterior 
clinoid  process.  I  have  recently  examined  the  patient  under  an  anaesthetic 
and  found  the  whole  post-nasal  space  blocked  by  this  growth,  which  seems  to 
originate  under  the  periosteum.  It  is  hard,  smooth  and  not  ulcerated.  Dr. 
Gibb  is  anxious  to  hear  any  suggestions  as  to  further  treatment.  He  has  used 
colloidal  copper  injections  through  the  nose  into  the  growth,  and  apparently  it 
has  had  a  marked  shrinking  eti'ect,  for  the  growth  lias  previously  been  seen 
by  him  bulging  below  the  soft  palate,  but  that  was  not  the  case  when  I 
first  saw  the  patient  on  May  9. 

Dr.  J.  A.  GiBB  (Maidstone)  :  I  saw  the  patient  in  the  hospital  in 
September,  1918,  and  after  post-nasal  examination,  not  under  anaesthetic,  I 
concluded  it  was  at  any  rate  partly  malignant,  and  coming  from  the  sphenoid. 
The  growth  extended  below  the  soft  palate,  and  it  seemed  to  be  inoperable, 
and  so  I  thought  it  would  be  W'ell  to  try  colloidal  copper,  supplied  by  Parke 
Davis.  I  started  with  it,  and  the  prolongation  of  the  growth  disappeared. 
After  I  had  gone  on  with  it  for  a  fortnight,  however,  she  thought  her 
hearing  and  breathing  were  worse.  Then  I  made  injections  through  the  fossa 
into  the  growth,  and  these  gave  her  some  pain  at  the  moment.  She  said  she 
could  not  do  without  these  injections.  I  kept  it  up  fortnightly,  and  then  sent 
her  to  Dr.  Irwin  Moore  in  order  to  ascertain  what  further  action  should  be 
taken. 

The  President  :  There  has  been  a  great  interest  of  late  years  in  the 
use  of  various  forms  of  copper  for  inoperable  cancers,  and  I  should  like  to 
hear  the  expei'iences  of  members  as  to  its  use. 

Mr.  TiLLEY  :  The  copper  preparations  have  been  tried  on  large  oliviously 
malignant  excavating  growths  which  I  have  seen  lately,  but  they  did  no 
good  at  all.  One  of  the.  patients  considered  that  it  made  him  worse.  I 
suggest  that  members  should  try  these  remedies  for  disease  in  regions  which 
are  easily  seen  by  tlie  naked  eye.  In  the  case  of  a  growth  in  a  dark  cavity, 
where  you  cannot  be  certain  as  to  the  extent  of  the  disease,  you  are  apt  to 
think  diminution  or  retardation  of  growth  is  due  to  the  use  of  the  remedy. 
It  reminds  me  of  the  claims  made  for  fibrolysin.  Cures  of  strictures  in 
invisible  regions  were  reported,  but  I  never  saw  a  Dupuytren's  contraction 
much  benefited. 

Mr.  W.  Stuart-Low  :  I  have  seen  two  cases  in  which  tlie  copper  preparation 
was  assiduously  used  in  malignant  disease  of  the  ear  for  over  six  months. 
One  lady  had  obvious  malignant  disease  which  was  operated  upon  twice.  She 
went  to  several  surgeons  and  specialists,  and  copper  was  elaborately  tried,  the 
case  being  observed  very  carefully  but  with  no  beneficial  result. 
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The  President  :  In  the  last  two  years  I  have  had  an  opportunity  of  trying 
copper,  on  behalf  of  the  gynaecologist,  in  the  case  of  a  patient  connected  with 
my  family,  who  had  malignant  disease  of  the  uterus.  We  tried  cuprase  in- 
jections, but  they  were  useless.  Then  we  tried  ammoniated  sulphate  of  copper, 
and  the  patient,  on  account  of  the  pain  they  cause,  said  she  pi*eferred  to  have 
her  malignant  disease.  We  know  Dr.  Shaw-Mackenzie's  treatment  of  cancer 
by  copper,  trypsine,  &c.  In  this  lady's  case  we  have  tried  intravenous  injections 
of  ammonio-proprionate  of  copper,  given  in  the  strength  of  a  1  per  cent,  solu- 
tion, 1  cm.  each  time,  the  so-called  copper  alanine.  Dr.  Shaw-Mackenzie  will 
supply  it  only  for  cases  which  are  definitely  inoperable.  He  does  not  put  it 
forward  as  a  cure,  and  he  does  not  want  any  misapprehension  as  to  its  value  to 
get  abroad.  The  lady's  condition  has  improved  in  the  last  six  months.  I 
hoped  to  have  shown  torday  a  visible  cancer,  such  as  Mr.  Tilley  referred  to,  a 
lingual  case,  but  there  was  some  haemorrhage  to-day,  so  I  could  not  bring  the 
patient.  I  hope  to  bring  forward  the  case  later  after  a  trial  of  alanine. 
We  shall  be  glad  to  know  if  anyone  suggests  radium   for  the  present  case. 

Mr.  Tilley  :  Is  this  epithelioma  ?  Has  it  been  microscoped  ?  I  have 
seen  a  good  deal  of  the  radium  treatment  of  epitheliomata  at  the  Radium 
Institute,  but  I  have  never  seen  squamous-celled  cancer  cured  by  radium.  I 
have  seen  it  cure  sarcoma.  The  nearer  the  malignant  growth  approaches 
embryonic  tissue  in  nature,  the  more  likely  is  the  eii'ect  of  radium  to  be  good. 
In  highly-organized  tissues  the  good  effect,  if  any,  has  been  only  temporary, 
and  often  only  in  the  sense  of  cleaning  the  part  from  septic  element. 


Malignant  Growth  of  the  Deep  Pharynx. 
By  Irwin  Moore,  M.B. 

Referred  to  me  for  further  opinion  by  Dr.  Jeffery,  of  West  End, 
Hants. 

Female,  aged  47,  with  a  large  fungating  growth  in  the  deep 
pharynx,  overlapping  the  larynx  and  causing  much  stridor  ;  relieved 
by  a  recent  tracheotomy.  Patient  has  been  able  to  swallow  only  liquid 
food  since  Christmas. 

Opinions  are  invited  as  to  the  question  of  further  treatment  by 
diathermy   or  radium. 

Epithelioma  of  the  Tonsil  and  Fauces  in  a  Woman,  aged  57. 
By  William  Hill,  M.D. 

Opinions  are  invited  as  to  the  best  form  of  treatment. 
It  was  suggested    that    this  case  should  be   treated    by  combined 
surgical  operation  and  diathermy. 
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Case  of  (?)  Sarcoma  of  the  Tonsil. 

By  \A\  M.  MoLLisoN,  M.Ch. 

A.  W.,  AGED  '2-1,  presented  herself  at  Guy's  Hospital,  on  May  6,  on 
account  of  pain  in  the  right  side  of  the  face,  and  a  swelling  in  the  neck. 
For  eight  or  nine  months  she  states  that  she  has  had  neuralgia,  referred 
vaguely  to  the  upper  jaw.  A  month  ago  a  molar  was  removed.  There 
is  a  mass  of  enlarged  glands  about  the  angle  of  the  jav^  ;  the  glands  are 
movable.  The  right  tonsil  region  is  much  swollen,  and  there  is  redness 
and  oedema  of  the  right  side  of  the  palate.  The  swelling  is  tense  but 
not  tender ;  puncture  with  a  needle  did  not  produce  any  pus.  The 
nasopharynx  is  completely  blocked.  The  Wassermann  reaction  is 
strongly  positive :  the  patient  has  been  given  a  dose  of  novarseno- 
benzol,  but  no  obvious  improvement  followed  except  that  swallowing 
became   rather  easier. 

DISCUSSION. 

Mr.  W.  Stuakt-Low  :  The  malignant  change  has  advanced  considerably  in 
this  case  in  the  tonsillar  I'egion,  as  ulceration  and  induration  are  evident,  and 
there  is  a  hard  gland  in  the  neck.  It  is  obviously  inoperable  in  the  usual  way 
with  the  knife,  but  the  carious  stumps  should  be  extracted,  as  they  keep  the 
ulcerated  surface  septic,  and  thus  increase  the  pain.  It  is  a  case  for  I'emoval 
as  freely  as  possible  by  means  of  the  sharp  diathermy  point,  or  with  the  knife, 
and  then  by  freely  searing  the  wound  with  the  flat  diathermy  point. 
Elixoid  mucin  as  a  mouth-wash  and  gargle  is  most  soothing  in  such  cases. 

Mr.  G.  \V.  Dawson  :  I  showed  a  similar  case  here  some  time  ago,  though 
the  glands  in  my  case  were  not  so  large  as  in  the  patient  now  shown.  I  did 
a  laryngotomy  and  removed  the  tumour,  and  there  was  surprisingly  little 
bleeding.  I  also  removed  the  glands.  I  then  sent  my  patient  to  the 
Radium  Institute,  where  he  had  two  applications  of  radium  at  an  interval 
of  a  month.  I  showed  him  here  again  after  eighteen  months,  and  he  is  now 
quite  well. 

The  President  :  Would  it  not  be  well  for  Mr.  Mollison  to  try  the  old 
syphilis  i-emedy,  mercurial  inunctions,  in  view  of  the  positive  Wassermann 
reaction  ? 

Mr.  Mollison  (in  reply)  :  I  am  not  convinced  as  to  the  value  of  the 
Wassermann  reaction  in  this  case.  She  has  not  improved  as  a  result  of 
galyl  injections  and  mercury  and  iodide  given  by  the  mouth.  I  consider 
the  case  malignant. 
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Case  of  Extensive  Lupus  of  the  Alveolus,  Nose,  and  Larynx. 

By  E.  D.  D.  Davis,  F.E.C.S. 

A.  H.,  male,  aged  34,  a  clerk,  was  first  seen  in  1912  at  Mount 
Vernon  Hospital  for  extensive  tuberculous  infiltration  of  the  arytaenoids, 
ventricular  bands  and  epiglottis.  The  stridor  and  laryngeal  obstruction 
were  so  marked  at  one  time  that  tracheotomy  was  advised  but  was 
refused.  The  infiltration  was  treated  by  cautery  puncture,  and  in 
December,  1913,  the  top  of  the  epiglottis  was  amputated.  The 
patient  steadily  improved  until  December,  1917,  when  he  developed  lupus 
of  the  nose,  and,  later,  lupus  of  the  alveolus  and  palate.  The  larynx 
has  healed  but  there  is  fixation  of  both  vocal  cords.  The  Wassermann 
reaction  is  weakly  positive. 

DISCUSSION. 

The  Presided:!:  Dr.  Shaw-Mackenzie  claims  that  the  copper  preparation 
has  a  selective  action  in  tuberculosis,  and  it  might  be  worth  trying  it  in  the 
present  case.  I  have  tried  it  intravenously  in  a  case  of  tuberculosis  of  the 
lar^-nx,  and  there  seems  to  be  some  improvement  in  two  cases,  though  whether 
this  can  be  attributed  solely  to  the  alanine  remains  to  be  seen.  Has  Mr.  Davis 
tried  biniodide  of  mercury  ? 

Mr.  E.  D.  D.  Davis  <in  i-eply.) :  I  am  willing  to  try  anything.  The  patient  has 
been  visiting  the  department  since  1912,  and  he  is  very  persevering.  His  condition 
oscillates  considerably;  he  will  be  comparatively  well  for  five  or  six  months,  and 
then  a  fresh  outburst  of  lupus  occurs  in  some  part  of  his  nose  and  throat.  The 
Wassermann  reaction  is  weakly  positive.  After  that  report  he  had  potassium 
iodide  and  merciu-y,  also  neo-salvarsan  :  I  have  not  tried  mercury  inunction. 
The  lupus  has  been  curetted  and  cauterized,  and  he  has  had  yellow  oxide  of 
merciUT  ointment,  and  other  treatment.  I  will  apply  pure  carbolic,  which 
I  know  has  been  used  for  lupus  of  the  face  in  the  Finsen  Light  Department. 

Case  of  Chronic  Osteomyelitis  of  the  Maxilla. 

By  G.  W.  Dawson,  F.R. C.S.I. 

A  HorsEMAiD,  aged  30,  was  sent  to  the  hospital  in  May,  1912,  with 
an  alveolar  abscess  behind  the  right  central  incisor  which  had  burst 
into  the  nose  and  produced  a  sinus  in  the  floor  of  the  nose.  In  addition 
there  was  a  sinus  passing  through  the  right  nasal  process  of  the  maxilla 


Section  of  Laryngology  213 

to  the  right  middle  meatus  following  operations  at  an  eye  hospital.  The 
maxillary  antrum  had  also  been  opened  and  part  of  the  inferior  turbinal 
removed.  The  Wassermann  reaction  was  negative  and  sections  of 
granulation  tissue  from  the  nose  showed  chronic  inflammatory  changes, 
but  there  was  no  evidence  of  tubercle. 

As  the  alveolar  abscess  did  not  heal  and  suppuration  of  the  antrum 
was  profuse,  a  Caldwell-Luc  operation  was  performed  on  the  right 
antrum  :  the  alveolar  abscess  was  curetted  and  a  small  sequestrum 
removed.  A  chronic  abscess  in  connexion  with  the  right  canine  was  also 
curetted.  Later  a  large  sequestrum  of  the  right  alveolus  separated 
and  was  removed.  There  is  now  a  large  opening  into  the  right  antrum 
in  the  canine  fossa,  and  the  condition  of  the  interior  of  the  nose 
resembles  lupus,  particularly  the  granulation  tissue  on  the  anterior  part 
of  the  septum. 

The  patient  has  not  at  any  time  had  a  temperature  and  has  not 
appeared  to  be  ill. 

If  one  attacks  these  cases  through  the  nose  by  scraping  and 
applying  carbolic  acid,  ten  days  are  required  for  healing,  and  at 
intervals  of  a  fortnight  the  soft  parts  can  be  attacked.  In  this  way 
I  have  got  several  such  cases  well. 


Bony  Nasal  Growth. 

By  G.  W.  Dawson,  F.E.C.S.I. 

Girl,  aged  17.  Complains  of  nasal  obstruction  for  the  past  twelve 
months,  and  for  the  last  few  weeks  of  watering  of  the  eyes,  particularly 
the  right.  The  right  superior  maxillary  bone  is  prominent  and  hard. 
The  right  nasal  cavity  is  filled  with  a  hard,  bony  tumour,  producing 
complete  obstruction  to  the  airway.  That  portion  of  the  left  nasal 
cavity  below  the  inferior  turbinate  body  is  occupied  by  a  similar 
formation.     There  is  no  pain. 

DISCUSSION. 

Mr.  TiLLEY  :  Mr.  Dawson  asked  me  to  see  his  case,  and  I  referred  him  to  an 
excellent  paper  by  Mr.  Westmacott,  and  published  in  the  Proceed i7i(/s  of  the  1913 
International  Medical  Congress  in  London,  with  some  excellent  illustrations. 
Since  that  date  I  have  seen  two  cases.  One  patient  had  pain  and  nasal  obstruc- 
tion, with  some  purulent  nasal  discliarge.  I  tried  to  do  the  ordinary  canine  fossa 
operation  for  him,  but  it  was  very  difficult  because  the  whole  upper  jaw  was  a 
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mass  of  very  cancellous  bone,  the  antrum  was  reduced  to  a  chink,  and  the 
whole  anterior  part  of  the  nasal  fossa  was  filled  with  this  hyperostosis,  prob- 
ably some  chronic  inflammatory  condition.  We  removed  a  good  deal  of  bone 
by  means  of  chisels,  &c.  Eventually  he  recovered,  and  was  very  pleased  with 
freer  nasal  respiration.  I  mention  this  in  order  to  warn  Mr.  Dawson  that  if 
he  attempts  to  operate  in  this  case  he  will  find  his  task  difficult,  and  granula- 
tions are  liable  to  spring  up  afterwards.  Unless  his  patient  is  suffering  a  good 
deal  I  should  be  inclined  to  let  her  go  until  such  time  as  she  insists  on  some- 
thing being  done,  rather  than  letting  the  proposition  come  from  the  surgeon's 
side. 

Mr.  Lawsox  Whale  :  Mr.  Dawson  does  not  say  an^-thing  about  the 
skiagram.  I  suppose  the  jaws  are  solid.  If  the  bony  growth  were  a  little 
more  symmetrically  grouped  and  a  little  higher  on  the  left  side,  it  would  be 
like  the  condition  described  by  Mikulicz  as  a  symmetrical  hyperostosis  of  both 
upper  jaws.  This  is  supposed  to  be  a  trophic  condition  in  connexion  with 
the  fifth  nerve.     I  saw  one  before  the  war,  but  I  have  now  lost  sight  of  it. 

Mr.  G.  W.  Dawson  (in  reply) :  It  would  be  a  difiicult  case  to  tackle, 
and  I  agree  with  Mr.  Tilley.  I  am  doubtful  what  deformity  the  operation 
would  leave  if  one  were  to  chisel  away  most  of  the  jaw.  The  region 
affected  extends  up  to  the  eye,  and  she  is  complaining  of  some  watering 
from  it. 

Case  of  Tuberculous  Laryngitis. 

By  T.  B.  Layton.  F.R.C.S. 

Regimental  Sergeant-Ma.jor  N.  is  in  the  Fust  London  General 
Hospital  (T.F.)  with  tuberculous  disease  of  both  lungs  ;  the  bacilli  have 
been  found  in  the  sputum  ;  the  condition  of  the  larynx  is  an  im- 
provement on  what  it  was  a  month  ago.  There  is  some  pain  on 
swallowing.  The  exhibitor  would  like  advice  as  to  whether  this  is  a 
suitable  case  for  cautery  or  other  local  treatment.  The  patient  has 
abstained  from  speaking  for  about  one  month,  and  members  are  asked 
to  refrain  from  making  him  speak  more  than  is  absolutely  necessary. 

DISCUSSION. 

Dr.  JoBSON  Horne  :  The  best  medicine  this  man  can  have  is  complete 
silence  in  suitable  surroundings.  I  would  treat  the  man's  general  condition, 
and  leave  the  larynx  absolutely  alone.  The  gratifying  results  following  the  use 
of  the  cautery  are  not  uncommonly  obtained  in  cases  in  which  the  general 
condition  has  been  treated  and  the  larynx  would  have  improved  without  outside 
assistance. 
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Mr.  Layton  (in  reply)  :  I  brought  the  case  in  order  to  ask  advice.  He  is 
living  on  the  balcony  of  the  hospital,  and  steps  ai'e  being  taken  to  get  him  into 
a  sanatorium.  We  tried  to  keep  him  absolutely  silent,  but  after  three  weeks 
we  had  to  give  it  up  and  allow  him  to  talk  a  little,  as  it  was  too  great  a  mental 
strain  upon  him. 


Tumour  of  Right  Submaxillary  Region  and  Floor  of  Mouth  ; 

?  Actinomycosis. 

By  W.  H.  Jewell,  M.D. 

G.  D.,  MALE,  aged  59.  There  is  a  history  of  symptoms  extending 
over  eight  weeks.  His  occupation  is  connected  with  horses.  There  is 
a  very  hard,  painless,  almost  immovable  swelling  in  the  right  sub- 
maxillary region,  connected  with  the  lower  jaw  and  continuous  with  an 
equally  indurated  swelling  in  the  floor  of  the  mouth,  which  bleeds 
readily  when  probed.  There  are  no  enlarged  glands  nor  a  sinus. 
The  skin  is  not  involved.  Wassermann  reaction  negative.  X-ray 
plates  (negative)   shown. 

DISCUSSION. 

Mr.  Lawson  Whale  :  Upon  inspection  I  thought  the  growth  was 
carcinoma. 

Dr.  Jewell  (in  reply)  :  I  regard  this  as  actinomycosis.  If  it  were  carcino- 
matous I  should  have  thought  there  would  have  been  more  pain  and  involve- 
ment of  glands.  Should  this  diagnosis  be  correct  one  would  expect  a  sinus  to 
form  in  the  course  of  two  or  three  months,  and  then  to  find  the  ray  fungus, 
which  would  be  conclusive  evidence. 


Mr.  Sydney  Scott,  F.K.C.S.,  exhibited  Three  Instruments  to 
simplify  the  control  of  Haemorrhage  in  difficult  cases  of  Enucleation 
of  the  Tonsils. 

DISCUSSION. 

The  President  :  I  find  that  the  ordinary  Spencer  Wells  forceps,  applied 
to  the  base  of  the  pillar  towards  the  conclusion  of  the  operation,  generally 
prevents  bleeding  when  the  tonsil  is  finally  severed.  The  more  we  see  of  these 
instruments  in  connexion  with  enucleation,  the  more  formidable  the  operation 
is  made  to  appear. 

Mr.  E.  D.  D.  Davis  :  One  of  the  many  advantages  of  enucleation  of  the 
tonsilis  that  all  haemorrhage  is  arrested  before  the  patient  leaves  the  operating 
table. 

AU— 17 
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President — Dr.  James  Donelan. 


SUMMER    CONGRESS,    May    2-3,    1919. 

(May  ^.) 

Dr.  James    Donelan,   President,    and  subsequently  Brigadier-General 
H.  S.  BiRKETT,  C.B.,  C.A.M.C,  Honorary  President,  in  the  Chair. 


Some    Suggested    Alternatives    to    Operation  for  "  Adenoids " 
and   Enlarged   Tonsils   in  Young   Children.^ 

By  James  Donelan,  Ch.M.,  M.B. 

Object  of  paper  :  To  elicit  the  views  of  the  Section  on  certain 
recently  suggested  methods  of  treatment  of  nasopharyngeal  vegetations 
and  enlarged  tonsils  as  alternatives  to  their  immediate  removal, 
especially  in  the  case  of  very  young  children  shov^ing  symptoms  of 
nasal  obstruction. 

The  desire  of  medical  men  as  well  as  the  relatives  of  young  children 
to  try  anything  rather  than  an  operation  has  called  forth  periodical 
suggestions  of  this  kind.  Some  objections  to  operation,  especially  for 
enlarged  tonsils,  when  there  is  a  growing  conviction  that  enucleation  is 
the  only  efficient  operation.  See  Discussion  on  Adenoids  in  Proceedings, 
(Section  for  the  Study  of  Disease  in  Children),  pp.  26-58. 

Some  of  the  suggested  alternatives  have  no  rational  basis,  and  are 
only  mentioned  because,  in  view  of  the  wide  publicity  given  to  them  by 
"  stunt  "  journalists,  it  seems  desirable  in  the  public  interest  that  they 
should  receive  an  authoritative  condemnation  by  this  Section.  The 
recent  advocacy  of  "  snuffs  "  for  the  treatment  of  "•  adenoids "  is  the 

'  The  papers  read  at  the  Congress  are  published  in  the  Proceedings  in  abstract  and  will  be 
printed  in  extenso  in  the  Journal  of  Laryngology,  Ehinology  and  Otology. 
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most  prominent  and  typical  example.  A  brief  glance  at  the  history  of 
treatment  by  errhines  in  itself  gives  sufficient  ground  for  condemning 
them.  An  invitation  to  the  Section  to  condemn  them  and  to  find  some 
method,  consistent  with  medical  ethics,  by  w^hich  such  an  authoritative 
condemnation  may  reach  the  general  public.  A  reference  to  "  breathing 
exercises  "  showing  that  their  usefulness  is  more  likely  to  be  post- 
operative. 

Other  suggestions  have  the  support  of  eminent  scientific  opinion, 
and  are  therefore  worthy  of  our  careful  consideration.  Medicinal 
treatment — e.g.,  by  thyroid  extract,  based  on  the  views  of  many  well- 
known  writers  that  "  adenoids  "  and  enlarged  tonsils  are  in  many  cases 
ii  symptom  of  thyroid  inadequacy  or  chronic  minor  congenital  hypo- 
thyroidism. Consideration  of  the  evidence  for  and  against  this  view. 
A  brief  analyses  of  twenty  cases  of  children  of  from  1  to  4  years  in 
which  thyroid  extract  was  tried  by  the  writer  ;  effect  of  varying 
dosage  and  method  of  administration  ;  results  and  general  conclusions. 

DISCUSSION. 

Dr.  P.  Watson- Williams  :  The  subject  of  Dr.  Donelan's  contribution  still 
lends  itself  to  a  good  deal  of  further  investigation.  I  do  not  know  that  we 
have  such  a  clear  idea  on  the  pathogenesis  of  adenoids  as  seems  desirable. 
When  we  find  the  suggestion  made  that  adenoids  may  be  due  to  thyroid 
insufficiency,  I  think  it  shows  there  is  room  for  a  good  deal  of  clarifying  of  ideas. 
Adenoids,  as  we  know  them,  are  a  response  of  lymphoid  tissue  to  infection. 
Enlarged  tonsils,  too,  are  essentially  a  septic  hypertrophy  of  lymphoid  tissue. 
I  have  never  seen  anything  to  lead  me  to  the  view  that  there  is  any  connexion 
between  typical  adenoids  and  thyroid  insufficiency.  If  they  are  due  to  infection, 
there  are  two  stages  :  the  preliminary  stage  with  rhinitis  only,  before  hyper- 
trophy occurs  ;  later  there  is  hypertrophy.  In  the  first  of  these,  certain 
measures,  short  of  operation,  may  be  useful.  But,  if  we  accept  this  patho- 
genesis, when  hypertrophy  has  occurred,  it  is  futile  to  suppose  that  anything 
short  of  operation  will  get  rid  of  the  septic  focus.  If  they  are  due  to  septic 
infection,  one  might  hope  something  even  from  vaccines.  Some  years  ago  I 
published,  in  the  Proceedings,  accounts  of  a  research  by  Professor  Walker  Hall, 
of  Bristol,  and  myself,  on  the  pathogenesis  of  adenoids  and  enlarged  tonsils. 
Dr.  Hall  used  all  the  needful  precautions,  and  made  cultures  from  the  interiors 
of  tonsils  and  adenoids.  It  occurred  to  me  that  in  cases  in  which  no  operation 
could  be  justified,  a  multiple  vaccine  could  be  used.  Though  I  am  not  a  great 
believer  in  vaccines,  I  have  tried  them  in  some  cases,  with  benefit  resulting. 
I  do  not  suggest  resorting  to  such  less  adequate  measures,  sneezing,  and  so  on, 
when  we  have  ready  to  hand  a  method  of  operation  which  effects  a  ready 
removal.  I  cannot  understand  liow  anyone  with  a  practical  experience  of 
operations  for  adenoids,  can  suppose  that  it  would  be  useful  to  employ  any 
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alternative  to  this  practical  and  simple  procedure  for  any  but  exceptional  cases. 
I  suggest  that  in  many  cases — in  more  than  we  are  inclined  to  think — a  constant 
rhinitis  may  be  due  to  sinus  infection,  either  latent  or  manifest.  We  are  apt  to 
think  that  children  are  not  subjects  of  sinus  infection,  hence  we  do  not  look 
for  it  in  them.  More  often  than  we  suppose,  such  infection  leads  to  the 
hypertrophy  which  constitutes  adenoids. 

Mr.  Latton  :  Six  months  before  the  war  started,  I  read  a  paper  before 
the  Medical  Society  of  London,  in  which  I  put  forward  a  plea  for  fewer 
operations  for  adenoids.  This  paper  by  Dr.  Donelan  fits  in  with  what  I  then 
urged ;  not  that  when  there  is  a  large  mass  of  fibro-adenoids  in  the  naso- 
pharynx there  is  any  other  way  of  getting  rid  of  them  than  by  operation,  but 
that  there  are  an  enormous  number  of  adenoid  operations  done  in  this  country 
on  conditions  which  are  not  enlarged  adenoids,  but,  rather,  temporary  enlarge- 
ments of  lymphoid  tissue  in  the  nasopharynx,  which  can  be  treated  in  other 
ways  and  will  get  well  under  such  treatment.  There  is  no  essential  difference 
between  the  stand  I  took  then  and  that  taken  by  Dr.  Donelan  now.  The  very 
fact  that  other  methods  of  treatment  are  put  forward,  by  people  who  are  not 
laryngologists,  is  a  sign  that  the  public  are  not  quite  satisfied  on  the  matter. 
It  is  interesting  to  note  that  the  difference  of  opinion  which  prevails  comes 
from  Australia.  I  have  found  that  Australians  are  extremely  quick  in  picking 
up  criticism  of  any  old-standing  treatment,  and  very  ready  to  try  new  methods 
of  treatment,  and  during  the  war  I  found  them  distinctly  ahead  of  the  ordinary 
English  people  in  trying  such  new  methods. 

Dr.  Peery  Goldsmith  :  In  answer  to  the  last  speaker,  I  take  it  it  is  not 
the  size  and  consistency  of  the  adenoid  that  points  to  operation,  but  the 
symptoms  produced  by  the  growth.  If  the  mass  is  so  large  that  it  produces 
symptoms,  whether  in  the  ears  or  in  breathing,  the  only  remedy  to  consider 
is  operation.  Postponing  operation,  meanwhile  using  paints,  pigments,  and 
enjoining  breathing  exercises,  means  allowing  the  adenoids  to  do  irreparable 
damage  in  connexion  with  the  ear.  I  should  not  like  it  to  go  out  from  here 
that  England  is  peculiar  in  the  too  frequent  operations  for  adenoids,  for  the 
same  is  true  of  Australia  and  my  own  Continent  of  America.  We  have  to 
remember  that  lymphoid  tissue  very  easily  becomes  inflamed  and  slightly 
enlarged,  and  then  such  a  patient  will  exhibit  all  the  symptoms  of  adenoids  : 
he  has  got  acute  adenitis,  and  it  is  only  when  there  is  a  recurrence  of  that 
adenitis,  associated  with  rhinitis,  or  a  moderate  ear  attack,  that  operation 
should  be  considered.  With  regard  to  the  giving  of  thyroid  extract  in  these 
cases,  I  hope  it  will  not  be  gathered  from  us  by  general  practitioners  that  there 
is  any  effective  treatment  for  adenoids  short  of  operation.  I  do  not  say 
that  every  case  of  enlargement  should  be  operated  upon,  but  cases  requiring 
operation  sustain  a  great  deal  of  damage  by  the  adoption  of  temporary 
measures,  such  as  snifiing  snuff,  and  that  sort  of  thing. 

Sir  William  Milligan  :  This  subject  should  be  considered  under  two 
aspects :  first  in  relation  to  children  under  4  years  of  age,  secondly  in  relation 
to   those   over  that  age.     In  the  first  period  true  fibrosis  is   comparatively 
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infrequent,  but  there  is  vascular  engorgement,  which  causes  trouble  and 
requires  treatment.  After  4  years  of  age,  I  think  fibrosis  is  very  frequent, 
and  I  cannot  understand  the  position  of  the  laryngologist  or  rhinologist  who 
refuses  to  operate  for  what  is  organized  hypertrophied  tissue.  Whether  it  is 
septic  or  not  is  a  debatable  point.  If  it  is  left  in  situ  it  is  likely  to  do  the 
patient  material  harm.  Surgery  offers  the  best  course  of  treatment  for  such 
cases.  Some  little  time  ago,  I  was  interested  in  the  question  of  thyroid 
inadequacy,  and  I  tried  thyroid  extract  in  adenoid  cases,  both  in  young 
children,  and  in  those  over  4  years,  and  I  never  saw  the  slightest  result  in 
either  class  of  case.  I  admit  it  might  have  some  effect  upon  children  of  under 
4  years  in  whom  the  condition  is  one  of  vascular  engorgement.  But  the 
snuffing  which  is  being  practised  so  largely,  is  highly  dangerous,  and  this 
Section  should  authoritatively  condemn  it.  It  is  the  height  of  folly  to  expect 
it  will  do  good,  and  I  am  convinced  I  have  seen  considerable  damage  done 
to  the  ears  by  the  persistent  irritation  of  the  nasal  mucous  membrane,  with 
the  result  that  the  tympanic  membrane  has  become  flaccid,  and  the  tympanum 
more  or  less  inert.  Where  there  is — and  one  cannot  deny  there  is  at  times — 
a  legitimate  reason  for  not  interfering  in  a  child  under  4  years  of  age,  it  is  fair 
to  try  some  other  form  of  treatment,  warning  parents  that  it  may  not  succeed. 
In  those  cases  I  have  seen  material  improvement  follow  the  use  of  alkaline 
detergent  lotions  if  carefully  used.  I  do  not  think  it  does  harm  to  the  aural 
appendages,  but  relieves  the  passive  congestion  at  the  back  of  the  throat  and 
nose.  But  I  have  no  hesitation  in  surgically  removing  adenoids  at  any  stage 
or  at  any  age  provided  there  is  sufficient  obstruction  to  demand  it.  With 
regard  to  breathing  exercises,  we  do  not  hear  so  much  of  these  as  we  used  to. 
Still,  we  cannot  deny  their  value  as  a  post-operative  measure.  Many  adenoid 
operations  are  done  in  this  country  in  patients  having  no  adenoids,  and 
I  think  we,  as  a  Section,  are  somewhat  to  blame  for  speaking  of  the  adenoid 
operation  as  a  simple  operation.  It  is  constantly  referred  to  as  a  trifling 
operation,  yet  I  know  of  no  operation  in  surgery  which  can  be  made  more  of  a 
mess  than  this.  I  have  seen  part  of  the  u\'ula,  and  part  of  the  Eustachian 
tube  torn  off  by  an  inexperienced  operator  in  dealing  with  adenoids.  As  I  say, 
there  may  be  no  adenoid  tissue  at  all,  though  there  may  be  marked  congestion. 
The  nasal  obstruction  is  frequently  due  to  some  other  cause  which  has  been 
overlooked — such  as  septal  or  turbinal  trouble.  Operations  in  tliese  cases 
should  be  left  in  the  hands  of  those  who  are  competent  to  operate. 

Colonel  Sharp  :  The  operation  for  tonsils  and  adenoids  is  too  frequently 
performed.  The  practice  at  present  is  something  as  follows :  Given  a  debilitated 
child,  with  enlarged  tonsils  and  adenoids,  operation  is  recommended.  In  the 
majority  of  cases  no  doubt  the  treatment  is  sound,  but  in  many  cases  I  believe 
operation  is  not  only  not  sound,  but  a  misfortune  to  the  individual.  More 
information  is  required  regarding  the  physiology  of  tonsil  tissue,  and  until  this 
has  l)een  definitely  determined  I  think  fewer  enucleations  should  be  carried  out. 
With  regard  to  nasal  hygiene  and  the  present  popular  movement  towards 
sneezing  agents,   kc,  some  authoritative  statement  should  be  made  by  this 
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Section.  That  a  sound  nasal  hygiene  is  desirable  and  that  benefits  follow 
nasal  douching  cannot  be  gainsaid.  Just  as  the  mouth  and  teeth  prepare  the 
entrants  to  the  stomach,  in  like  manner  do  the  nose  and  nasopharynx  function 
for.  the  lungs  :  yet  in  the  ordinary  daily  toilet  the  nose  is  left  to  itself,  while 
the  mouth  and  teeth  are  specially  cared  for. 

Mr.  TiLLEY  :  I  agree  entirely  with  those  who  take  the  standpoint  that 
once  adenoids  are  well  developed  and  are  causing  definite  symptoms  which  are 
becoming  chronic,  there  is  nothing  for  it  but  surgical  removal.  But  in  the 
class  of  case  under  discussion,  in  which  one  is  doubtful  as  to  whether  operation 
is  necessary  or  not,  that  is,  where  the  symptoms  are  sometimes  latent,  and  at 
other  times  exaggerated,  operation  might  be  saved  in  many  instances  if  care 
were  paid  to  the  teeth.  Four  or  five  years  ago,  Mr.  Lay  ton  emphasized  this 
same  point  and  I  agreed  with  his  contention.  Probably  in  most  of  these  cases 
of  mild  lymphoid  enlargement,  the  true  cause  of  the  trouble  is  a  mild  form  of 
infection  from  the  surrounding  regions.  Dental  sepsis,  even  in  milk  teeth, 
is  often  overlooked. 

The  Peesident  (Dr.  Donelan)  (in  reply)  :  I  am  sure  we  are  agreed  that 
the  lymphoid  enlargement  may  be  variable  and  often  temporary  whereas  what 
chiefly  calls  for  operation  is  the  increase  of  connective  tissue.  Sir  William 
Milligan  has  rightly  called  attention  to  the  advantages  of  alkaline  detergents 
for  removing  the  thick  germ-laden  secretion.  Many  years  ago  Morell  Mackenzie 
substituted  sulphate  of  sodium  for  sodium  chloride  in  his  well-known  three 
alkali  formula,  as  the  chloride  was  found  to  dissolve  the  cement  between  the 
epithelial  cells  of  the  normal  nasal  passages.  Colonel  Sharp  also  referred  to 
the  desirability  of  some  regular  system  of  nasal  toilette.  As  I  said  in  my 
paper,  the  nasal  mucus  is  the  natural  detergent  and  blowing  the  nose  without 
a  handkerchief  the  best  way  of  getting  rid  of  secretion  that  has  fulfilled  its 
office.  I  am  glad  that  so  strong  an  opinion  has  been  expressed  on  the 
suggested  snuff  treatment.  It  is  satisfactory  too  to  have  one's  experience  of 
the  limited  influence  of  thyroid  extract  confirmed  by  that  of  Sir  William 
Milligan  and  that  it  is  only  in  cases  where  the  obstruction  is  chiefly  the  result 
of  functional  engorgement  or  where  there  is  little  or  no  fibrosis  that  any 
lessening  of  it  may  be  looked  for. 


Latent  Sinusitis   in  Relation   to   Systemic   Infections. 

By  P.  Watson-Williams,  M.D. 

Case   I. — Eheumatoid   Aetheitis  with  Cheonic   Catarrhal 

Deafness. 

W.  B.,  male,  aged  54,  referred  to  me  by  Captain  Duckett,  R.A.M.C, 
at  Bath,  on  account  of  deafness.  The  deafness  was  due  to  chronic 
adhesive  otitis,  both  tympanic  drums  were  retracted,  and  the  malleus 
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in  both  ears  almost  fixed ;  Eustachian  tubes  patent,  catheterization 
improved  the  hearing.  Nothing  abnormal  was  observed  by  anterior 
rhinoscopy,  and  by  endo-rhinoscopy  only  a  fev^  strings  of  sticky 
secretion  from  the  posterior  ends  of  the  inferior  turbinals.  But  I 
was  struck  with  his  depressed  condition  and  inability  to  concentrate 
his  mind,  which  he  attributed  to  his  deafness.  Further,  I  found  he 
had  a  typical  well  marked  rheumatoid  swelling  of  the  left  wrist  and 
finger  joints,  and  the  same  in  less  degree  was  true  of  the  right  wrist 
and  hand,  the  skin  giving  the  soft  silky  sensation  that  I  think  is 
not  unusual  in  rheumatoid  arthritis.  He  had  first  noticed  that  the  left 
wrist  was  becoming  stiff  and  swollen  three  years  previously,  and  later 
the  right  wrist,  right  ankle,  and  both  knee-joints  were  involved.  Two 
years  ago  he  had  been  to  Buxton  for  a  course  of  treatment,  and  one  year 
later  had  a  course  of  baths  and  massage  at  Bath  with  benefit. 

January  15,  1919 :  Exploration  of  the  sinuses,  and  injection  of 
collosol  argentum  into  each.  Maxillary  antra :  Right — yielded  a  little 
turbid  secretion.  Left — copious  thick  purulent  discharge,  apparently 
almost  pure  pus.  Sphenoidal  sinuses  :  Right — some  opalescent  muco- 
purulent turbidity.     Left — clear. 

Report  of  cultures,  kc,  by  Professor  Walker  Hall,  from  the  sinus 
fluids.  Maxillary  antra :  Right — film  :  small  amount  of  mucus,  occa- 
sional polynuclear  cell,  no  cocci ;  culture  sterile.  Left  (the  copious 
thick  pus) — film  :  heavy  deposit  of  degenerated  pus ;  no  mucus,  no 
organisms ;  culture,  no  growth.  Sphenoidal  sinuses  :  Right — film  : 
considerable  amount  of  mucus,  a  few  polynuclears,  no  cocci  ;  culture, 
heavy  growth  of  Staphylococcus  alhus.  Left — film  :  few  flat  cells  ;  no 
polynuclears,  no  cocci ;  culture,  sterile. 

I  would  invite  particular  attention  to  the  fact  (1)  that  the  left  antral 
discharge  of  apparently  almost  pure  pus  was  sterile  to  culture,  and  that 
the  discharge  was  essentially  degenerated  pus  ;  (2)  that  notwithstanding 
the  seemingly  innocent  turbidity  of  the  right  sphenoidal  sinus  washing, 
with  only  a  few  polynuclears,  the  culture  yielded  a  heavy  growth  of 
Staphylococcus  albus.  Undoubtedly  those  who  take  pus  as  the  criterion 
of  infection  would  have  opened  and  drained  the  left  antrum  while 
leaving  the  right  sphenoidal  sinus  untouched.  This  case  shows  the 
value  of  cultures  being  made  when  there  is  little  pus  to  be  obtained 
from  a  suspected  sinus. 

A  fortnight  later  he  returned  for  Eustachian  catheterization,  but 
was  pleased  to  find  that  all  his  joints  were  better  and  the  left  wrist 
obviously  less  swollen  and  less  stift. 
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In  this  case  the  left  antrum,  the  left  frontal  sinus,  and  both 
sphenoidal  sinuses  were  subsequently  freely  opened  and  drained.  He 
improved  in  general  health  and  lost  his  depression,  while  his  power 
of  concentration  had  greatly  improved.  But  the  joint  swellings  and 
stiffness  had  much  abated,  and  within  a  month  all  the  old  pains  had 
gone.  He  found  he  could  carry  weights  in  his  hand,  that  for  many 
months  would  have  caused  too  much  pain. 

Case  II. — Eheumatoid  Arthritis  with  Appendicitis,  &c. 

Miss  B.  D.,  aged  46.  Case  of  rheumatoid  arthritis,  referred  to  me 
by  Dr.  Lemarchand,  of  Barnstaple,  for  post-nasal  catarrh  with  clear  or 
slightly  muco-purulent  discharge. 

Nasal  history  :  Between  1884  and  1886  she  was  under  Dr.  Woakes, 
and  she  says  he  cauterized  the  nasal  mucosa  with  some  "caustic,"  as 
it  was  said  to  be  velvety.  Subsequently  she  consulted  three  very 
distinguished  rhinologists  still  with  us,  and  there  was  apparently  little 
evidence  of  sinusitis  then,  since  no  operation  was  advised  beyond  the 
removal  of  tonsils. 

Kheumatic  history  :  About  the  age  of  14  she  began  to  suffer  from 
rheumatism  in  her  left  knee,  and  about  a  year  later  the  right  knee  was 
involved  as  well  as  the  left.  Since  then  she  has  always  been  more  or 
less  stiff  and  rheumatic.  About  the  age  of  31  the  left  wrist  and  finger- 
joints  became  swollen  and  rheumatic,  and  have  never  recovered. 
Shortly  afterwards  she  had  neuritis  in  the  region  of  the  left  shoulder. 
During  the  ten  years  previous  to  my  seeing  her  she  had  also  developed 
rheumatic  pains  and  stiffness  in  both  ankles  and  wrists,  and  she  had 
undergone  five  courses  of  baths  at  Bath  in  different  years,  and  for 
three  years  had  courses  of  baths  at  Vittel.  In  1911  she  saw  the  late 
Dr.  Lewis  Jones  for  her  sciatica,  &c.,  and  he  suggested  there  must  be 
some  source  of  poisoning  causing  the  rheumatism. 

Appendicitis :  In  1906  she  underwent  operation  of  appendectomy, 
which  was  performed  by  the  late  Mr.  Lockwood.  She  was  making 
excellent  recovery  till,  on  the  ninth  day,  she  developed  pleurisy 
followed  by  pneumonia. 

Nasal  examination  :  Anterior  rhinoscopy  revealed  nothing  of  impor- 
tance beyond  slight  diffuse  turgescence  of  the  mucosa ;  no  discharge 
seen.  Endo-rhinoscopy  showed  a  few  strings  of  clear  discharge  and 
streaks  of  muco-pus  in  the  right  and  left  olfactory  fissures.  A  good 
deal  of  tenacious  opalescent  mucous  discharge  was  discharged  post- 
nasally,  and  formed  a  film  on  the  granular  posterior  pharyngeal  wall. 
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Exploration  of  sinuses :  The  absence  of  any  definitely  purulent 
discharge  led  me  to  withhold  a  diagnosis  of  any  sinus  infection  until 
the  maxillary  antra  and  sphenoidal  sinuses  had  been  explored  under 
cocaine  anaesthesia.  With  my  suction  syringes,  throwing  in  distilled 
water  and  sucking  back  the  contents  of  the  sinuses,  I  obtained  clear 
returns  from  the  right  and  left  antrum  and  apparently  almost  clear 
returns  from  the  right  and  left  sphenoidal  sinus.  A  sterile  swab  was 
also  taken  from  the  nasopharynx.  Some  collosol  argentum  was  finally 
thrown  into  each  of  the  sinuses.  Culture  and  film  preparations  from 
the  washings  made  by  Professor  Walker  Hall : — 

From  the  Maxillary  Antra.  Film  showed  no  cells,  no  cocci,  and 
on  culture  both  were  sterile. 

From  the  Sphenoidal  Sinuses.  Eight. — Film  :  Few  polynuclears, 
no  phagocytosis.  Culture :  G.P.  Staphylococcus  aureus  and  G.P. 
Streptococcus  brevis.  Left. — Film  :  Polynuclears  and  flattened  cells, 
no  sign  of  phagocytosis.     Culture  :    G.P.  Staphylococcus  aureus. 

Naso-pharyngeal  swab.  Film  :  Mucus  and  polynuclears,  phago- 
cytosis of  cocci.     Culture :  Pneumococci  and  Staphylococcus  aureus. 

She  felt  better  the  next  day  or  two,  and  thirteen  days  later — 
on  October  24,  1916 — declared  she  felt  quite  well  and  that  her  joints 
were  certainly  less  stiff  and  that  she  had  lost  her  eye  headaches.  For 
the  next  day  or  two  the  sphenoidal  sinuses  were  mopped  with  disin- 
fectant. She  continued  to  feel  so  very  well  that  she  refused  to  have 
any  further  or  more  radical  treatment,  though  I  feared  the  symptoms 
would  return  after  a  month  or  two. 

January,  1917  :  The  pains  and  stiffness  at  the  back  of  the  neck,  in 
the  knees  and  left  shoulder,  had  returned.  Endoscopy  showed  a  distinct 
streak  of  muco-pus  coming  from  the  left  sphenoidal  sinus. 

January  19,  1917  :  Operation;  both  sphenoidal  sinuses  freely  opened 
under  general  anaesthesia. 

February  7  :  After  daily  lavage  of  the  sphenoidal  sinuses,  all 
rheumatic  pains  gone,  but  the  most  striking  objective  feature  was 
the  marked  diminution  of  the  chronic  rheumatoid  arthritic  swelling  of 
the  left  wrist  and  the  absence  of  pain. 

Interpretation  of  history  :  In  early  childhood  she  probably  developed 
a  mild  nasal  sinus  infection  which  remained  "  latent  "  and  non-purulent. 
From  systemic  infection  she  began  to  develop  "  rheumatism,"  and  later 
developed  chronic  rheumatoid  arthritis.  The  nasal  mucosa  became 
thickened  and  velvety  from  the  sinus  infection  in  1884,  when  she  was 
aged  14.     Later  the  tonsils  hypertrophied  in  response  to  the  infection, 
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became  septic,  and  called  for  removal.  After  repeated  attacks  of  gastric 
catarrh  from  swallowing  the  organisms,  the  deficiency  in  hydrochloric 
acid  allowed  constant  intestinal  infection,  till  the  appendix  became 
infected.  At  the  age  of  36  the  appendix  was  removed,  and  all  went 
well  till  a  bronchial  infection  caused  a  septic  pneumonia,  nine  days 
after  the  operation.  Subsequently  the  removal  of  a  definite  and  proved 
sphenoidal  sinus  infection  was  followed  by  marked  improvement  in 
general  health,  and  by  a  remarkable  improvement  in  the  rheumatoid 
arthritis. 

General  Eemarks. 

Two  cases  prove  nothing,  but  afford  examples  which,  taken  in 
conjunction  with  others,  have  led  me  to  the   following  conclusions: — 

(1)  That  a  latent  sinus  infection  may  persist  for  a  great  many 
years.  When  one  remembers  that  an  infected  sinus  is  an  ideal  physio- 
logical culture  tube,  provided  polynuclears  are  inactive,  the  varying 
virulence  of  the  infecting  organisms  correspond  with  the  variations  in 
the  symptoms  due  to  systemic  infection. 

(2)  That  chronic  rheumatoid  arthritis  and  other  infective  rheumatic 
symptoms  may  be  due  to  a  sinus  infection. 

(3)  That  appendicitis  may  be  due  to  infection  through  the  gastro- 
intestinal tract  from  a  nasal  sinusitis.  A  large  percentage  of  chronic 
sinus  cases  have  suffered  from  appendicitis,  but  though  I  believe  a  nasal 
sinusitis  is  not  rarely  the  source  of  the  appendicular  infection  I  do  not 
suggest  that  this  is  the  usual  source. 

(4)  That  a  very  copious  or  thick  purulent  discharge  may  be  sterile, 
whereas  a  thin,  opalescent  or  almost  colourless  discharge  may  yield  a 
free  growth  of  pyogenic  organisms  on  culture. 

(5)  The  previous  history  of  nasal  sinusitis  cases  is  worthy  of  careful 
notes. 

I  suggest  that  some  cases  of  systemic  septic  infection  attributed  to 
tonsillar  infection  may  be  due  to  a  nasal  sinusitis,  which  has  caused 
the  tonsillar  infection,  with  hypertrophy  of  the  tonsillar  lymph  tissue 
structures. 

DISCUSSION. 

Mr.  Layton  :  This  is  a  very  important  paper,  because,  if  the  two  cases 
narrated  by  the  author  prove  to  be  common,  we  have  in  them  an  explanation 
of  much  that  has  been  puzzling  us  for  some  time.  The  paper  confirms  the 
feehng  we  had  recently  when  discussing  matters  with  the  Section  of  Ophthal- 
mology that  we  do  not  quite  know  where  we  are  treading  in  relation  to  these 
sinus  infections.     Without  commenting  on  Dr.  \Yatson-Williams'  rhinological 
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techDique.I  would  raise  one  or  two  points  seriously  with  regard  to  bacteriological 
technique.  In  both  these  cases  it  was  the  sphenoidal  sinus  in  which  the 
organism  was  found :  the  maxillary  sinus  contained  no  organism.  To  draw 
fluid  out  of  the  sphenoidal  sinus  without  infecting  the  cannula  must  be  more 
difficult  than  it  is  in  the  case  of  the  maxillary  sinus.  Another  point  is,  that  in 
four  out  of  the  five  findings  the  organism  was  the  Staphylococcus  aureus,  and  in 
one  only  it 'was  streptococcus.  When  we  extract  blood  from  a  vein  for  cultural 
purposes,  how  often  does  the  bacteriologist  say  there  is  only  Staphijlococcciis 
aureus,  and  that  that  is  probably  a  skin  infection  I  that  is  frequently  his 
statement  even  when  he  himself  takes  the  blood.  Will  Dr.  Watson- Williams 
tell  us  exactly  what  his  bacteriological  technique  is,  in  order  to  ensure  that  in 
these  sinus  cases  there  has  not  been  bacterial  contamination  fi'ora  the  skin  or 
nasal  mucous  membrane  ? 

Dr.  William  Hill  ;  In  reference  to  Mr.  Layton's  remarks,  if  Dr.  Watson- 
Williams  is  correct — and  I  am  not  sure  that  he  is — does  it  matter  whether  the 
infection  is  in  the  sphenoidal  sinuses  or  in  the  nasal  cavities  proper  so  far  as 
his  main  thesis  is  concerned — viz.,  the  far-reaching  effects  of  latent  infective 
processes  in  the  nose  ? 

Dr.  Dan  McKenzie  :  There  is  one  point  on  which,  probably,  the  whole 
discussion  depends.  It  is  no  doubt  within  your  recollection  that  Sir  StClaii' 
Thomson  and  Dr.  Hewlett  stated,  as  the  result  of  investigations  undertaken  by 
them,  that  the  normal  nasal  cavity  is  sterile.  But  recently  there  has  appeared, 
from  the  pen  of  an  author  whose  name  I  have  forgotten,  the  account  of  a 
similar  investigation  conducted  in  America,  and  the  nasal  cavity  was  found  by 
him  to  harbour  micro-organisms  which  could  be  cultivated.  Until  this  matter 
is  cleared  up  it  is  impossible  to  estimate  the  value  of  the  discovery  of  organisms 
in  either  the  nasal  cavity  or  the  sinuses.  The  matter  is  therefore  one  which 
needs  considerable  investigation. 

Mr.  J.  F.  O'Malley  :  The  association  of  sinus  disease  with  rheumatoid 
arthritis,  as  brought  out  by  Dr.  Watson-Williams,  is  of  special  interest  to  me  at 
the  present  moment,  because  eighteen  months  ago  i  had  a  case  which  typified 
the  condition  perfectly.  The  patient  was  a  man,  aged  about  50,  and  he  came 
to  see  me  on  account  of  orbital  cellulitis.  He  gave  a  history  of  very  bad 
rheumatoid  arthritis  for  twenty-five  years.  When  dealing  with  the  orbital 
cellulitis  I  opened  the  ethmoid  region  and  evacuated  a  large  amount  of  foul- 
smelling  pus.  I  drained  it  thoroughly  and  it  healed  well.  He  came  to  see  me 
recently  and  said,  '"  The  extraordinary  thing  is  that  1  have  no  aches  and  pains 
in  my  joints  now,  whereas  previously  they  had  ached  for  years  and  years.'  1 
must  have  tapped  the  source  of  his  infection. 

Colonel  Sharp  :  Some  years  ago  I  had  a  case  which  is  worth  relating 
in  view  of  tlie  pi'esent  paper.  The  patient  was  a  woman,  aged  35,  married, 
and  had  a  child  18  months  old.  For  twelve  months  she  had  suffered  from 
fleeting  rheumatic  pains,  and  during  the  two  or  three  months  immediately 
preceding  her  admission   to   a  nursing  home  had  developed  melancholia :  she 
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had  ceased  to  take  an  interest  in  husband  or  home  and  neglected  her  child. 
She  was  under  the  care  of  a  physician  for  two  months ;  many  forms  of  treat- 
ment were  tried.  In  the  end,  I  was  asked  to  see  her,  to  examine  her  tonsils,  in 
the  hope  that  something  there  might  be  found  to  account  for  the  rheumatism. 
Nothing  abnormal  was  found  in  the  tonsils,  and  the  nose  was  healthy.  The 
left  sphenoidal  sinus  was  easily  probed,  was  found  to  be  large,  and  a  tiny 
quantity  of  slightly  milky  fluid  escaped.  The  sphenoidal  sinus  was  freely 
opened,  and  with  the  happiest  results.  Within  three  days  she  asked  for  her 
child,  and  was  restored  to  her  usual  cheerful  disposition.  In  ten  days  she  left 
the  nursing  home  well,  and  quite  free  from  her  rheumatic  pain.  I  have  seen 
her  husband  two  or  three  times,  and  he  says  she  has  remained  well  and  been 
normal  since  the  operation. 

Dr.  Batty  Shaw  :  As  a  general  physician  I  have  learned  many  lessons 
from  specialists.  I  am  convinced  that  arthritis — whether  we  call  it  rheumatoid 
arthritis  or  by  any  other  name — is  really  an  infection,  and  in  such  cases  one 
hunts  for  every  possible  source  of  infection.  Mr.  Tilley  has  been  busy  lately 
in  watching  some  of  my  cases  for  me  to  ascertain  whether  there  was  any 
centre  of  infection  in  them  :  nor  do  I  spare  the  dental  department  of  my 
liospitals.  And  one  keeps  an  eye  on  dysentery  and  colibacilluria  :  so  that 
in  attending  this  meeting  I  find  myself  in  a  congenial  atmosphere.  As  a 
physician  treating  rheumatoid  arthritis  as  part  of  his  hospital  work,  I  have 
had  to  learn  this  :  that,  over  and  over  again,  the  source  of  the  infection  is 
hidden,  and  that  even  when  we  think  we  have  found  the  point  of  entrance  we 
cannot  find  the  ccmsa  causans — it  has  entered  the  seat  of  infection  and  has 
disappeared  into  the  system.  It  may  be  that  some  of  us  are  able  to  harbour 
organisms  without  serious  symptoms.  It  is  my  belief,  and  it  is  based  on  the 
teaching  of  the  late  Dr.  Charlton  Bastian,  that  when  we  are  apparently  healthy 
we  are  not  necessarily  free  from  bacterial  infection  of  the  blood  stream — in 
other  words,  we  may  be  quite  healthy  disease-carriers.  The  view,  if  necessary, 
that  carriers  are  far  more  common  in  medicine  than  we  think,  needs  enlarging. 
It  is  not  only  an  affair  of  typhoid  fever,  or  other  specific  diseases  ;  the  carrier 
has  a  wider  range.  Therefore  I  am  not  surprised  that  Dr.  Watson-Williams' 
cases  showed  comparatively  harmless  non-arthritic  organisms  such  as  the 
staphylococcus.  I  expect  the  causative  organism  or  organisms  have  vanished 
locally,  but  entered  into  the  system.  We  must  invoke  the  principle  of  carriers 
in  medicine,  and  this  paper  clearly  shows  a  seat  of  infection  not  likely  to  ])e 
detected  by  the  general  physician. 

Dr.  Watson- Williams  (in  reply)  :  Mr.  Layton  asked  me  to  describe  the 
technique  of  the  bacteriological  work.  That  is  rather  difficult  to  do  in  detail 
within  the  limits  of  a  short  reply.  But  I  have  published  the  technique  in  a 
paper  published  some  years  ago  in  connexion  with  meningococcal  infections  of 
the  sphenoidal  sinus. ^     As  a  general  rule  contamination  does  not  take  place  in 

'  "  Note  on  the  Technique  of  Sphenoidal  Sinus  Explorations  for  Meningococcal  and  other 
Infections,"  Bristol  Med.-Chir.  Journ.,  1916,  xxxiv,  pp.  21-39. 
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exploration.  I  go  through  the  anterior  wall,  not  through  the  ostium,  therefore 
the  cannula  gets  wiped  in  forcing  its  way  through  the  anterior  nasal  wall. 
Unless  there  was  a  real  infection  a  culture  would  only  give  a  poor  bacterial 
result.  The  criticism  does  not  bear  on  cases  in  which  tliere  is  a  well-marked 
growth,  particularly  when  polynuclears  are  present:  this  phagocytosis  is  more 
an  evidence  of  an  inflammatory  change  with  infection.  The  staphylococcus  is 
not  innocent :  it  is  one  of  the  worst  enemies  we  have,  it  grinds  slowly,  but 
very  surely,  and  it  is  more  difiicult  to  get  rid  of  than  is  the  streptococcus.  The 
staphylococcus  is  more  widespread  as  a  cause  of  local  infection  than  any  other 
organism,  though  the  results  may  be  less  persistent.  I  am  not  suggesting  that 
the  nose  is  the  source  of  infection  in  all  the  cases  of  rheumatoid  arthritis,  but 
my  cases  seem  to  prove  that  it  is  sometimes  a  hidden  causative  agent.  With 
regard  to  carriers,  mentioned  by  Dr.  Batty  Shaw,  one  patient,  aged  46,  had 
had  infection  going  on  since  the  age  of  14.  Probably  we  are  all  carriers,  more 
or  less,  the  only  difference  is  that  in  some  there  comes  a  time  when  the 
organisms  carry  us — they  get  the  upper  hand.  It  is  true  my  paper  is  founded 
on  only  two  cases,  but  I  preferred  that  you  should  be  presented  with  two  fully 
described  cases  than  with  a  wealth  of  varying  material  from  many.  As  I  am 
only  a  rhinologist,  cases  of  rheumatoid  arthritis  do  not  come  to  me  in  the 
ordinary  way.  In  doubtful  cases  it  is  useless  to  rely  on  inspection  :  bacterio- 
logical investigation  must  be  carried  out  in  detail. 


A  Method  of  treating  Atrophic  Rhinitis  with  Ozsena  based 
on  an  Alteration  in  Composition  and  Reaction  of  the 
Substrate    on  which  the  Bacterial    Ferments    are    acting. 

PAKT     I.— BACTERIOLOGICAL. 
By  T.  H.  C.  Benians,  F.R.C.S. 

(ABSTRACT.) 
[This  paper  is  published  in  extenso  in  the  Journal  of  Laryngology,  September,  1919,  p.  20.] 

The  treatment,  which  consists  in  a  copious  application  of  glycerine, 
or  glucose,  or  both  together  to  the  infected  area  of  the  nasal  cavities,  is 
directed  primarily  against  the  fcetor  of  the  disease.  This  fcetor,  it  is 
assumed,  is  due  to  the  destruction  of  protein  bodies  by  bacterial  tryptic 
ferments,  resulting  in  the  formation  of  various  stinking  end-products  of 
protein  digestion.  This  proteolytic  action  we  attribute  to  the  bacillus 
of  Perez,  which  can  be  isolated  from  most  severe  cases  of  ozaena,  and 
which  gives  the  characteristic  foetor  in  its  cultures. 

In  addition  to  the  bacillus  of  Perez  various  other  bacteria  are  to  be 
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found  in  the  infected  region,  and  among  these  is  usually  some  type  of 
the  Staphylococcus  albiis.  This  latter  organism  is  normally  present  on 
the  skin,  and  is  usually  to  be  found  in  the  anterior  part  of  the  nose. 
The  aim  of  this  treatment  is  to  exploit  the  activities  of  such  normal 
organisms  to  the  detriment  of  the  obnoxious  bacillus  of  Perez.  The 
activities  of  the  bacillus  of  Perez  are  largely  directed  towards  the 
destruction  of  protein  bodies  ;  whilst  the  staphylococci  have  a  well 
developed  capacity  for  the  fermentation  of  sugars.  This  is  one  factor 
on  which  the  method  of  treatment  is  based.  The  other  factor  lies  in 
the  necessity  for  tryptic  ferments  to  act  on  a  protein  substrate  and 
in  a  slightly  alkaline  medium. 

Experiments  show  that  when  the  bacillus  of  Perez  is  grown  in 
broth  together  with  the  staphylococcus  it  readily  maintains  its  position 
in  the  culture  ;  but  that  if  glucose  is  present  in  the  fluid  medium  the 
carbohydrate  is  fermented  by  the  cocci  with  the  production  of  acidity, 
and  the  bacillus  is  very  rapidly  killed  out.  By  altering  the  substrate  in 
composition  and  reaction  we  thus  get  an  inhibition  of  those  processes  of 
fermentation  which  produce  the  foetor ;  and  a  replacement  of  the 
obnoxious  proteolytic  Perez's  bacillus  by  the  glycophilic  bacteria,  the 
products  of  whose  carbohydrate  fermentation  are  at  least  not  obnoxious. 
Glycerine  is  also  readily  fermented  by  most  types  of  staphylococci.  Its 
use  in  the  treatment  of  another  not  very  dissimilar  condition,  i.e., 
bromidrosis,  has  already  been  published  by  one  of  us.^ 

Although  the  treatment  of  ozaena  by  this  method,  which  has  yielded 
successful  results,  was  founded  on  the  theoretical  and  experimental 
concept  outlined  above,  which  is  readily  demonstrable  i';^  vitro,  we 
have  nevertheless  been  unable  to  demonstrate  an  alteration  in  reaction 
of  the  nasal  secretions  in  our  cases  under  treatment.  In  one  or  two 
instances  in  which  there  was  a  nearly  pure  culture  of  Perez's  bacillus  in 
the  nose^we  have  implanted  the  Staphylococcus  albiis  in  conjunction 
with  the  carbohydrate  medium. 

PAET    II.— CLINICAL. 

By  C.  H.  Hayton,  F.E.C.S.Ed. 

The  object  in  reviving  the  discussion  of  the  treatment  of  atrophic 
rhinitis  with  ozsena  is  to  present  the  outline  of  a  simple  and  effective 
method   based   upon  a   study  of  the  character   of   the    bacterial    flora 

'  Benians,  Lancet,  1914,  ii,  p.  1301 ;  Brit.  Med.  Journ.,  1918,  i,  p.  669. 
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inhabiting  the  nose  in  this  disease.  As  a  result,  the  most  distressing 
features  of  the  complaint,  the  fcEtor  and  the  headache,  quickly  disappear, 
the  disagreeable  crusts  are  rapidly  diminished,  and  improvement  is 
noted  in  the  conditions  of  the  mucous  membranes  and  the  general  health 
of  the  patient. 

We  do  not  claim  that  this  treatment  will  restore  old  standing 
structural  changes  in  the  tissues  which  have  taken  place  during  the 
course  of  the  disease. 

General  Conditions  of  Methods  of  Treatment. 

Heretofore  the  majority  of  the  investigators  of  this  disease,  Perez. 
Ael,  Hofer,  Kofler,  McKenzie  and  others,  have  endeavoured  to  isolate  a 
specific  organism  or  a  group  of  organisms,  and  to  prepare  a  vaccine 
therefrom.  Another  group  of  investigators,  believing  the  cause  to  be 
due  to  pus-producing  organisms  or  a  group  of  such,  have  worked  along 
lines  of  surgical  cleanliness  and  drainage,  trying  to  compound  a  satis- 
factory disinfectant  to  be  applied  locally  in  the  form  of  a  nasal  douche, 
powders  or  paints.  In  the  method  initiated  by  my  colleague,  who  has 
already  published  an  article  on  this  subject,'  the  aim  has  been  to  sub- 
stitute a  carbohydrate  medium  in  order  that  the  infecting  proteolytic 
bacteria  may  be  replaced  by  the  harmless  glycolytic  bacteria  found  in 
the  nose,  the  theory  being  that  these  latter  bacteria  by  the  fermentation 
of  the  carbohydrate  bodies  create  an  environment  in  which  the  activities 
of  the  Perez  bacilli  are  inhibited  and  the  bacteria  themselves  finally 
destroyed. 

The  Method  Employed. 

The  substances  used  thus  far  in  this  method  of  treatment  are 
glycerine  and  liquid  glucose.  These  substances  are  applied  copiously 
to  the  raucous  membrane  of  the  nose  in  a  mixture  consisting  of  pure 
glycerine  with  the  addition  of  25  per  cent,  liquid  glucose.  Several 
applications  a  day  are  made  with  a  cotton-wool  applicator,  the  whole 
of  the  nasal  cavity  being  gone  over  and  the  crusts  rubbed  off  as  far 
as  possible.  This  is  done  in  the  first  instance  by  the  surgeon,  and 
subsequently  by  the  patient  at  home.  At  each  future  sitting  the  nose 
is  carefully  examined  and  further  applications  made  to  the  neglected 
parts.  From  time  to  time  the  flora  of  the  nose  is  examined  to  note 
the    cultural    properties    of    the    bacteria  present,    and    to    determine 

'  Brit.  Med.  Journ.,  June  15,  1918. 
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whether  or  no  they  are  the  strain  to  ferment  the  media  supphed. 
Glycerine,  though  less  satisfactory  from  a  theoretical  point  of  view- 
since  it  is  less  easily  broken  up  by  bacteria,  has  some  advantages 
over  glucose  on  account  of  its  physical  properties.  In  some  cases  where 
a  spray  or  irrigation  is  required,  a  mixture  of  the  two  substances  has 
been  used  in  a  10  per  cent,  aqueous  solution. 

The  Success  of  the  Treatment. 

The  whole  secret  of  the  success  in  this  method  of  treatment,  and  I 
wish  especially  to  emphasize  this  point,  lies  in  the  fact  that  the 
solution  must  be  applied  thoroughly  to  every  part  of  the  mucous  mem- 
brane infected  at  least  four  or  five  times  daily  to  begin  w'ith.  As 
improvement  is  noted  it  will  not  be  necessary  to  paint  so  often. 
The  application  is  a  simple  matter  in  early  cases,  but  sometimes  most 
difficult  in  severe  cases,  in  which  the  crust  formation  goes  on  in 
the  nasopharyngeal  regions,  especially  the  roof  and  the  Eustachian 
cushions,  or  in  the  middle  meatus  around  the  bulla  ethmoidalis,  and 
the  uncinate  process,  or  in  the  olfactory  sulcus,  and  in  the  posterior 
parts  of  the  inferior  meatus.  To  get  over  this  difficulty  it  is  well 
gently  to  irrigate  the  nose  at  first,  to  flood  these  parts  with  solution, 
and  later,  besides  the  wool  application,  to  use  a  coarse  spray.  In  a  case 
of  thirty  years'  standing  this  was  found  to  be  most  effective. 

Glycerine  and  Sugar. 

Glycerine  and  sugar  have  been  used  in  the  treatment  of  ozsena  in 
times  past — glycerine,  with  one  exception,  as  the  excipient  of  a  disen- 
fectant,  and  sugar  in  the  one  instance  mentioned  in  a  simple  syrup 
and  powder. 

In  the  British  Journal  of  Laryngology,^  the  author  recommends  the 
application  of  glycerine  borax  by  a  nasal  spray  and  recounts  successful 
treatment  in  a  number  of  cases.  Glycerine  is  the  base  of  the  well 
known  Mendl's  paint  still  used  in  ozaena.  The  glycerides  of  tannin  and 
ac.  carb.  in  weak  solutions  have  also  been  used.  In  1913  Abbott^ 
recorded  the  application  of  5  per  cent,  solution  of  reniform  in  glycerine 
as  successful.  Logan  Turner  has  used  pure  glycerine  previous  to 
douching  the  nose.     Harry,^  in  1915,  used  simple  syrup  and  powdered 

'  Brit.  Journ.  Laryngol.,  1894,  p.  596. 
"-  Med.  Press  and  Circ,  1913,  p.  1658. 
^  Prescriber,  1914-15. 
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sugar  in  the  nose,  and  reports  successful  treatment.  It  will  be  noted, 
however,  in  the  cases  of  glycerine  that  the  disinfectants  used  were  of  a 
mild  order.  In  the  opinion  of  the  writers  the  success  obtained  in  these 
cases  was  not  due  to  the  disinfectants  but  rather  to  the  glycerine  and 
sugar  and  also  to  the  absence  of  repeated  douching. 

Douching  the  Nasal  Cavities  in  Oz.-ena. 

The  constant  and  continual  douching  of  the  nose  with  aqueous 
solutions  in  ozaena  cases  is  a  practice  not  to  be  encouraged.  While  it 
may  temporarily  relieve  the  nose  of  crusts  it  exposes  the  whole  upper 
respiratory  tract  to  numerous  complications :  First,  it  tends  to  spread 
the  infection  to  other  parts  of  the  nose  and  throat.  One  patient 
declares  positively  that  the  crusts  were  confined  to  the  left  nostril  until 
she  began  to  douche  and  then  they  soon  appeared  in  the  right  and  in 
the  throat.  Secondly,  it  washes  away  the  harmless  flora  and  the  normal 
protective  secretions,  and  exposes  the  bare  mucous  membrane  to  other 
infections  and  to  catarrhal  conditions.  In  this  method  of  treatment 
little  douching  is  required.  The  harmless  organisms  in  the  nose  are 
■encouraged  and  the  protective  secretions  are  strengthened  with  the 
result  that  the  abnormal  organisms  are  finally  extirpated.  The  investi- 
gations as  to  the  ultimate  value  of  this  form  of  treatment  are  as  yet  in 
their  early  stages,  and  we  hope  in  due  course  to  make  a  further  report, 
but  enough  has  been  done  to  create  the  belief  that  this  method  of 
treatment  is  more  simple  and  effective  than  the  disinfectant  douching 
method. 

The  Kesults  of  Glycophilic  Treatment  in  ten  Cases. 

The  histories  of  the  ten  cases,  extending  over  a  period  of  two  years, 
show  that  none  were  syphilitic,  none  were  tubercular,  but  four  gave  a 
history  of  tuberculosis  in  the  family.  In  two  cases  two  sisters  were 
similarly  affected.  After  careful  examination  with  one  exception  all 
showed  the  sinuses  and  antra  free  from  infection.  Four  had  complete 
loss  of  smell,  and  all  but  one  were  affected  with  frontal  headaches. 
The  foetor  of  all  the  cases  disappeared  and  the  greenish  crusts 
were  replaced  by  mucoid  secretions.  At  a  recent  examination  of  the 
cases  no  typical  crusts  were  seen,  the  mucous  membrane  appeared 
healthy,  but  the  treatment  has  not  as  yet  affected  the  anosmia  or 
the  atrophic  conditions.  All  the  patients  are  being  advised  to  continue 
the  applications  once  a  day  for  the  time  being.  The  patients  were  all 
females,  and  the  ages  ranged  from  15  to  68. 

AU— 18 
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DISCUSSION. 

]\Ir.  E.  A.  WOETHINGTON  :  The  authors  have  alluded  to  the  important 
fact  tliat  there  is  a  normal  bacterial  flora  of  the  nose.  For  many  years  I  have 
accepted  the  statement  that  investigations  showed  the  nasal  cavity  to  be 
normally  sterile,  but  this  statement  now  needs  re-consideration.  May  I  suggest 
that  the  Section  might  with  advantage  appoint  a  committee  to  report  authorita- 
tively as  to  whether  there  are  or  are  not  micro-organisms  in  the  normal  healthy 
nose,  and  if  there  are,  what  they  are  and  where  they  are,  whether  they  are  in 
the  fossae  alone,  or  whether  they  may  be  in  the  sinuses  without  being  regarded 
as  indicating  an  abnormal  or  unhealthy  condition.  Until  this  point  is  decided 
the  further  investigation  and  progress  of  nasal  siirgery  is  liable  to  be  delayed, 
for  we  do  not  know  where  we  stand  in  this  matter. 

Dr.  W.  Hill  :  Mr.  Hayton  said  that  the  sinuses  in  atrophic  rhinitis  are 
free  from  infection.  Does  he  mean  free  from  the  ordinary  infections  of  the 
sinuses,  or  from  those  specific  infections  which  are  presumed  to  be  associated 
with  atrophic  rhinitis  of  the  ozaenic  form  V  Are  the  sinuses  free  in  the 
majority  of  cases  from  the  same  lesion  we  find  in  the  nose  ?  Robertson  many 
years  ago  claimed  to  have  cured  a  very  large  number  of  cases  of  atrophic 
rhinitis  by  opening  the  antra,  and  in  view  of  the  article,  which  appeared  in 
the  Journal  of  Laryngology ,  I  opened  a  few  antra  in  cases  of  foetid  atrophic 
rhinitis  until  I  was  tired  of  the  procedure.  In  no  case  in  which  there  was 
well-marked  atrophic  rhinitis  did  I  find  crusts  in  the  antra,  although  Eobertson 
said  that  on  opening  the  antrum,  where  he  found  the  disease,  it  was  evidenced 
by  crusts.  I  have  not  been  encouraged  to  embark  upon  another  set  of 
experiments  to  find  whether  that  experience  of  mine  was  highly  exceptional, 
but  I  presume  that  my  experience  was  such  as  most  here  will  endorse.  Yet 
Eobertson  reported  a  series  of  cures,  and  his  results  were  never  disputed  at 
the  time  or  subsequently,  not  even  by  myself,  although,  of  coiu'se,  I  ought  to 
have  recorded  my  experiences.  Why  the  mucosa  of  the  accessory  sinuses 
escapes — that  is,  if  it  does  escape — in  this  form  of  ozaena  is  to  me  a  matter  of 
very  great  surprise,  and  I  shall  not  be  surprised  to  find  that  we  have  been  half 
wrong,  and  that  the  nasal  labyrinth  is  infected  but  not  in  crust  form ;  but,  if 
infected,  how  is  it  that  keeping  the  nose  clean  so  relieves  matters  considering 
that  this  form  of  treatment,  or  any  form  of  treatment,  in  ozaena  never  gets  at 
the  accessory  cavities  ?  My  experience  is  that  the  nasal  sinuses  do  appear 
to  escape  in  this  particular  disease  of  the  nasal  cavities  proper,  but  why  it 
should  be  so  I  do  not  know. 

Mr.  Heebeet  Tilley  :  Dr.  Hill's  experience  is  not  exceptional.  Dr. 
Grunwald,  of  Munich,  was  one  of  the  first  to  suggest  that  in  the  majority  of 
the  cases  of  ozaena  the  cause  was  the  suppuration  of  the  accessory  sinuses. 
For  some  two  or  three  years  I  gave  this  matter  very  careful  attention  by 
examining,  from  this  point  of  view,  all  my  cases  of  atrophic  rhinitis.  The 
first  conclusion   I   came  to   was  that  atrophic  rhinitis  was  not  due  to  sinus 
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suppuration.  I  suppose  the  disease  is  really  explained,  in  the  light  of  the 
paper  which  Dr.  Benians  read  to  us  this  morning,  by  the  fact  that  the  infection 
is  a  very  superficial  one  in  the  mucous  membrane — that  it  does  not  penetrate 
deeply,  and  does  not  spread  like  some  other  types  of  infection.  A  few  years 
ago  someone — 1  think  it  was  Gottstein — suggested  that  glycerine  would  be  one 
of  the  best  methods  of  treating  atrophic  rhinitis,  and  the  method  I  followed 
was  to  take  a  long  slip  of  gauze,  soak  it  in  glycerine,  and  pack  it  into  the  nose. 
This  was  done  two  or  three  times  a  week,  the  intervals  being  lengthened  as 
time  went  on  and  the  condition  improved.  I  can  only  Say  that  in  the  worst 
cases  I  do  not  think  any  treatment  up  to  the  present  moment  is  more  satis- 
factory than  packing  the  nose  over  night  in  this  way,  and  taking  out  the 
packing  next  morning. 

Sir  W.  MiLLIGAN  :  This  is  a  most  valuable  contribution  to  the  aetiology 
and  treatment  of  atrophic  rhinitis,  and  it  shows  the  value  of  scientific 
investigation  of  the  disease.  All  members  of  the  Section  will  be  particularly 
grateful  for  any  hint  upon  the  treatment  of  this  very  troublesome  condition. 
I  have  used  glycerine  for  years  in  the  treatment  of  atrophic  rhinitis,  but  I 
never  had  the  slightest  idea  why  it  was  more  effective  than  some  other  methods 
of  treatment.  Now  daylight  is  dawning,  and  this  paper  is  certainly  an  eye- 
opener  !  We  liave  all  used  glycerine  more  or  less  in  combination  with  other 
drugs,  and  I  have  used  glycerine — just  the  ordinary  commercial  glycerine — 
merely  with  the  idea  that  it  was  a  good  emollient.  The  scientific  explanation 
as  to  why  it  should  be  used  is  very  interesting.  I  remember  Dr.  Eobertson's 
work  very  well,  and  at  that  time  I  operated  upon  a  very  considerable  number  of 
maxillary  antra.  On  opening  the  antrum  I  never  found  one  that  was  diseased. 
The  only  advantage  was  that  by  opening  the  antrum  one  got  a  good  opportunity 
of  flushing  the  nasal  cavities.  I  am  not  sure  that  the  same  can  be  said  of  the 
ethmoidal  labyrinth.  In  some  of  these  cases  of  ozaena  I  have  felt  that  there 
was  disease. in  the  ethmoidal  labyrinth.  The  ethmoidal  labyrinth  is,  in  many 
cases  of  young  anaemic  girls,  extremely  attenuated,  and  it  is  quite  conceivable 
that  what  commences  as  a  superficial  implantation  on  the  mucous  membrane 
of  the  nose  may  ultimately  involve  the  bony  labyrinth.  Therefore  I  would  not 
altogether  condemn  the  idea  that  there  may  be  some  focal  infection  in  atrophic 
rhinitis.  Will  the  authors  of  this  paper  give  exact  details  of  the  glucose 
solution,  and  have  they  ever  tried  spraying  thin  honey  into  the  nose  in  the 
treatment  of  this  disease  ? 

Dr.  W.  S.  Syme  :  I  am  sorry  to  find  myself  in  opposition  to  the  last 
speakers,  but  as  I  think  it  quite  possible  that  my  paper  will  not  be  reached, 
perhaps  you  will  allow  me  to  read  an  extract  from  it  now  bearing  on  this  subject. 
[Dr.  Syme  here  read  from  his  paper,  which  was  read  in  extenso  the  following 
day.  See  p.  225]  I  think,  as  a  matter  of  fact,  that  the  whole  question  rests  on  the 
stage  of  the  disease  of  the  atrophic  rhinitis.  As  far  as  my  experience  goes,  I  am 
always  very  ready  to  operate  on  an  antrum  in  atrophic  rhinitis  in  early  life, 
and  I  find  that  the  result  on  the  atrophic  condition  is  good.     What   happens 
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later  on  may  be  a  different  matter,  but  certainly  in  atrophic  rhinitis  in  early 
life  antrum  disease  is  a  common  condition,  and  the  changes  are  those  that 
obtain  in  ordinary  antrum  disease,  hypertrophic  to  begin  with,  and,  I  should 
say,  atrophic  later  on. 

Dr.  P.  Watson- Williams  :  W^e  are  not  all  agreed  as  to  what  is  a  case 
of  ozsena.  To  my  mind  it  is  not  a  term  interchangeable  with  atrophic 
rhinitis.  I,  too,  have  been  interested  in  this  question  of  sinus  infections  as 
a  causal  factor,  and,  like  others,  have  been  disappointed  in  the  anticipations 
I  was  led  to  make.  Dr.  Symes's  are  cases  of  maxillary  disease,  I  think. 
and  therefore  if  he  came  across  cases  in  which  there  was  atrophic  rhinitis 
it  is  not  a  matter  for  surprise  ;  cases  of  pure  ozsena  are  a  different  question. 

Mr.  Benians  (in  reply)  :  With  regard  to  the  "  normal  "  bacteria  of  the 
nose  I  used  the  term  "  so-called  normal,"  meaning  to  indicate  those  bacteria, 
.notably  staphylococci  and  diphtheroid  types  of  bacilli,  which  are  fairly 
constantly  found  both  on  the  skin  and  mucous  surfaces  of  the  body.  I  think 
it  would  be,  as  Mr.  Worthington  says,  a  good  thing  if  the  question  of  the 
normal  bacteria  of  these  mucous  surfaces  could  be  settled  definitely.  Another 
thing  we  want  to  know  more  about  is  the  action  of  the  nasal  secretions  on  the 
growth  of  various  bacteria.  As  regards  the  use  of  honey  in  treatment  we  have 
no  experience  but,  as  a  mixture  of  fermentable  carbohydrates,  it  would 
presumably  be  quite  effective.  We  have  been  guided  in  our  treatment  by 
two  factors,  how  far  the  substance  is  readily  split  up  by  the  bacteria,  in  the 
first  place,  and,  secondly,  how  readily  the  medium  will  mix  with  the  mucoid 
secretions  of  the  nose.  Glycerine  is  an  extremely  good  emollient.  Glucose  is 
a  substance  readily  broken  down  by  almost  all  bacteria.  In  experimental  work 
in  the  test  tube  I  have  found  that,  in  the  presence  of  a  fermentable  carbo- 
hydrate, the  glycophilic  bacteria  gain  the  ascendency,  and  lead  very  quickly  to 
the  extermination  of  such  bacteria  of  proteophilic  type  as  are  present. 

Mr.  C.  H.  Hayton  (in  reply)  :  I  examined  these  antra  and  sinuses  as  we 
ordinarily  do  in  cases  of  infection,  and  they  gave  no  signs  of  infection  ;  in  one 
case  I  punctured  these  cavities,  and  they  were  not  infected  in  the  common 
sense  of  the  term.  With  regard  to  infection  in  the  ethmoidal  region,  infection 
does  seem  to  travel  to  the  ethmoidal  region,  and  the  difficulty  in  those  cases  is 
to  get  the  media  in  contact  with  the  growth  in  that  region  by  mechanical 
application.  We  have  had  to  spray  the  nose  carefully  in  order  to  get  the  media 
in  contact  with  all  the  parts  of  the  mucous  membrane  affected.  We  have 
simply  relied  upon  the  application  of  these  different  media,  which  we  find  very 
effective. 
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Spasm  at   the   Entrance  to  the  (Esophagus. 
By  A.  Brown  Kelly,  M.D. 

A  VARIETY  of  dysphagia  is  not  infrequently  met  with  in  middle-aged 
women  which  may  have  been  present  for  years,  is  referred  to  the  level 
of  the  larynx,  and  is  so  pronounced  that  even  a  small  fragment  of  food 
becomes  impacted  and  causes  complete  occlusion.  As  a  rule,  this 
affection  is  diagnosed  as  spasm  of  the  upper  end  of  the  gullet  and, 
without  endoscopic  examination,  is  treated  and  benefited  by  the  passage 
of  a  bougie  ;  the  subjects  are  considered  to  be  neurotic. 

It  is  doubtful  whether  our  conception  of  this  disease  is  correct. 
In  view  of  the  steady  persistence  of  the  dysphagia  for  years,  the 
immediate  and  striking  benefit  following  the  use  of  a  bougie,  and 
the  fact  that  a  membranqus  diaphragm  has  been  met  with  at  the 
entrance  to  the  oesophagus  in  a  few  cases,  are  we  justified  without  an 
inspection  of  the  parts  in  excluding  the  possible  presence  of  an  organic 
stricture — e.g.,  resulting  from  the  union  of  adjacent  surfaces  ?  Further, 
are  the  patients  neurotic  or  have  they  become  nervous  solely  in  connexion 
w  ith  deglutition  '?  Hysterical  dysphagia  differs  from  the  affection  under 
consideration  and  is  not  taken  into  account. 

In  order  to  determine  the  local  condition  at  fault  an  examination 
was  made  under  chloroform  of  the  entrance  to  the  oesophagus  in  a 
number  of  patients  suffering  from  the  above-mentioned  symptoms  in 
pronounced  form.  The  obstruction  was  found,  in  accordance  with  the 
generally  accepted  view,  to  be  caused  by  strong  spasmodic  closure  at 
the  entrance  to  the  gullet.  The  majority  of  the  patients,  on  the  other 
hand,  were  not  at  all  neurotic. 

The  causes  of  the  affection  will  be  discussed. 

A    Clinical    Type    of    Dysphagia. 

By  D.  R.  Paterson,  M.D. 

Dysphagia  in  women  frequently  associated  with  a  condition  of  the 
mouth  cavity  due  to  atrophic  changes  in  the  mucosa  and  aggravating 
the  dif&culty  in  swallowing.  Changes  also  seen  in  the  lower  pharynx 
and  of  importance  in  direct  examination.  Condition  accompanied  by 
marked  anaemia  and  loss  of  flesh. 
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DISCUSSION. 

Dr.  F.  DE  Havilland  Hall  :  There  is  a  cause  of  spasm  of  the  oesophagus 
which  I  have  not  seen  mentioned,  but  which  I  noted  some  twenty  years  ago  in 
the  case  of  two  doctors  who  consulted  me.  They  were  both  habituated  to 
morphia  to  a  great  extent,  and  on  giving  up  the  diug  they  were  quite  unable 
to  swallow  solid  food.  In  both  cases  a  large-sized  bougie  passed  quite  easily 
into  the  stomach,  but  with  no  alleviation.  One  of  the  patients  passed  out  of 
my  knowledge  without  my  being  able  to  learn  anything  of  his  subsequent 
history,  but  the  other  gradually  improved  and  was  able  to  take  a  fair  amount 
of  food.  He  lived  on  milk  for  over  a  year,  the  milk  being  gradually  thickened. 
Unfortunately,  he  returned  to  his  morphia,  and  on  relinquishing  it  he  again 
found  inability  to  swallow.  Eventually  he  made  a  perfect  recovery,  but  as 
1  have  been  unable  to  find  his  name  in  the  Medical  Directory  for  the  past  two 
years,  I  assume  he  is  now  dead.  Tlie  cessation  of  the  habit  by  the  withdrawal 
of  the  accustomed  stimulant  much  reduced  the  nervous  system,  and  rendered 
the  men  liable  to  spasm. 

Sir  W.  MiLLlGAN  :  The  moral  of  these  two  interesting  communications  is 
that  in  all  cases  of  middle-aged  people  who  suffer  from  dysphagia  a  direct 
examination  of  the  oesophagus  should  be  made.  The  number  of  women  who 
suffer  from  dysphagia,  when  the  disease  is  just  at  the  commencement  of  the 
oesophagus,  is  remarkable,  and  I  think  that  my  statistics  correspond  to  those 
of  Dr.  Kelly  :  70  to  75  per  cent,  of  the  women  suffering  from  disease  of  tlie 
food  passage  have  it  in  that  particular  situation.  Tlie  l)lind  bougie  method 
should  be  put  aside  ;  the  examination  should  be  direct.  It  has  always  seemed 
to  me  that  possibly  trauma  is  a  very  considerable  aetiological  factor.  From 
the  number  of  times  in  which  it  is  possible  to  get  some  little  erosion  of  the 
oesophagus  owing  to  swallowing  something  very  hard,  such  as  a  spicule  of 
bone,  it  is  not  to  be  wondered  at  that  these  disturbances  are  not  uncommon. 
I  look  upon  it  in  much  the  same  way  as  I  do  fissure  of  the  rectum  or  anus. 
Trauma  is  an  aetiological  factor  whicli  we  sliould  not  dismiss  too  lightly. 
Then  again,  how-  many  of  those  cases  of  spasmodic  dysphagia,  if  followed  out 
over  years,  have  been  found  to  develop  malignancy  ?  I  can  only  recaU  one  case 
in  which  malignancy  developed.  One  loses  sight  of  these  cases,  of  course,  but 
I  do  remember  one  case,  a  woman,  aged  about  45,  who  had  this  particular  type 
of  spasmodic  dysphagia,  and  the  only  thing  to  be  seen  was  just  an  annular 
tumefaction  at  the  commencement  of  the  oesophagus.  It  was  not  infiltrated, 
nor  even  hard,  but  that  woman,  two  years  afterwards,  did  develop  a  definite 
malignant  growth  in  the  lower  end  of  the  hypopharynx.  For  that  reason  only 
one  ought  to  make  a  direct  examination.  The  dysphagia  may  be  a  passing 
phase  or  it  may  be  the  commencement  of  organic  disease,  and  it  is  well  to 
know  what  it  is  at  the  earliest  possible  moment. 

Dr.  W.  Hill  :  Tliough  the  titles  of  these  two  thoughtful  papers  are-  far 
from  identical,  yet  the  authors  traverse  very  much  the  same  anatomical  area. 
They    both    include    obstruction    at    or    near    the    upper   end    of    the   gullet. 
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Dr.  Kelly  definitely  calls  his  paper  "Spasm  at  the  I-]ntrance  to  the  Q^^sophagus," 
but  it  was  evident  to  everyone  that  he  was  dealing  very  little  with  spasm  of  the 
oesophagus  itself,  but  almost  wholly  with  obstruction  of  an  indefinite  pathology 
at  the  lower  end  of  the  pharynx.  Dr.  Paterson  was  fairly  definite  in 
localizing  the  obstruction  producing  dysphagia  to  the  neighbourhood  of  the 
inferior  constrictor.  I  have  an  idea;  often  expressed  here,  that  members  of  this 
Section,  especially  tliose  who  are  not  very  convex'sant  with  oesophageal  disease, 
are  obsessed  witli  the  idea  of  primary  spasm  as  an  explanation  of  dysphagia  in 
certain  cases.  On  the  other  hand,  I  have  the  reputation  of  being  "spasm- 
blind."  I  am  extremely  familiar  with  the  spasm  in  the  lower  pliarynx 
especially,  and  also  in  the  gixllet,  as  a  secondaiy  symptom,  but  primary  spasm 
I  have  looked  for  in  vain,  except  on  one  occasion.  I  am  not  unacquainted 
with  the  question  of  dysphagia  behind  the  cricoid,  say  in  the  lower  pharynx, 
but  I  do  not  know  that  I  have  ever  seen  a  case  in  which  I  was  able  to  satisfy 
myself  that  it  was  purely  a  primary  spasm.  I  am  very  famiHar  with  the  class 
of  cases  which  to  Dr.  Paterson  has  alluded — e.g.,  the  case  of  a  woman  with 
stomatitis — and  Dr.  Kelly  has  alluded  to  something  very  similar.  In  my  own 
cases,  parallel  to  those  alluded  to  by  the  readers  of  the  papers,  the  first  thing 
I  do  with  a  woman  who  cannot  swallow,  and  in  which  there  appears  to  be 
obstruction  in  this  area,  is  to  ask  her  to  swallow  before  me,  giving  her  a  biscuit 
or  something  of  the  kind.  Instead  of  showing  the  typical  phenomena  of  spasm, 
she  almost  invariably  makes  no  effort  to  swallow.  The  last  act  of  pharyngeal 
swallowing  and  the  first  act  of  oesophageal  swallowing  consists  in  pulling  the 
larynx  upwards  and  forwards  by  the  muscles  connecting  it  with  tlie  terminal 
hyoid  bone  and  tongue.  Any  man  in  this  room  can,  if  he  likes,  detei'mine 
whether  the  patient  does  move  the  larynx  forward.  If  there  is  any  spasm  the 
effort  will  be  evident,  the  muscles  will  be  seen  to  contract,  and  if  the  larynx 
does  not  come  forward  then  it  is  due  either  to  spasmodic  or  organic  stricture. 
In  the  class  of  cases  discussed  here  in  which  there  is  no  stricture  to  speak  of, 
I  have  no  doubt  that  if  members  will  only  study  this  question  they  will  see 
that  this  effort  to  pull  the  larynx  forwards  and  upwards  away  from  the  vertebral 
column  does  not  take  place.  We  have  inertia — i.e.,  paresis.  We  are  all  agreed 
that  there  are  a  certain  number  of  cases  which  may  be  properly  called  functional 
or  neurotic,  but  they  show  paresis  rather  than  spasm.  Bougieing  is  a  very 
useful  treatment  in  these  cases  whether  we  do  not  find  stomatitis  or  whether 
we  do.  It  stimulates  ;  it  is  a  method  of  massage.  In  a  certain  number  of 
cases,  however,  we  do  get  actual  tumefaction,  and  evident  narrowing.  I  think 
we  should  separate  those  cases  which  show  definite  narrowing  owing  to  slight 
inflammatory  and  other  organic  causes  from  the  smaller  group  of  those  which 
are  unequivocally  functional  and  of  the  nature  of  paretic  rather  tiian  spasmodic 
neuroses. 

Dr.  Dak  McKenzie  :  Dr.  Hill  has  been  accustomed  to  give  us  definite 
facts  and  opinions  on  this  point,  but  now  they  have  become  rather  less  definitei 
until  now  I  believe,  in  his  heart  of  hearts,  he  thinks  that  spasmodic  stricture 
does,  after  all,  exist.     I  suggest  that  what  he  means  by  primaiy  spasm  is  a 
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spasm  induced  by  the  higher  nerve  centres,  while  a  secondary  spasm  is  one 
that  is  induced  by  the  local  centres. —  [Dr.  Hill:  No.] — To  come  to  practical 
matters,  in  the  cases  I  have  reported  there  was  no  obvious  local  lesion,  no 
tumefaction,  and  yet  there  was  definite  strictm-e  visible  on  direct  inspection. 
One  saw  that  the  calibre  of  the  gullet  was  narrowed  down  to  an  opening 
3  to  5  mm.,  having  an  appearance  which  could  be  easily  overlooked.  The  two 
]iatients  had  botli  been  suffering  from  the  effects  of  this  spasm  for  very  many 
years.  One  of  them  had  tiever  been  able  to  finisli  a  meal  in  her  life.  She  was 
ashamed  to  eat  out  of  her  own  house,  as  some  of  the  food  stuck  at  every  meal 
and  had  to  be  regurgitated.  I  saw  this  spasm  with  the  oesophagoscope ;  it  was 
also  seen  to  occur  by  X-ray  examination,  yet  tlie  moment  I  passed  the  bougie 
it  disappeared,  and  the  patient  has  been  all  right  ever  since.  If  that  was  not  a 
functional  spasm  I  do  not  know  what  it  was.  I  had  two  cases  ^vithin  a  short 
time,  under  almost  precisely  the  same  conditions,  and  both  showed  the  same 
good  effect  of  treatment. 

Mr.  E.  A.  WOETHINGTON :  The  statement  that  all  cases  of  dysphagia 
should  have  an  endoscope  passed  is  perhaps  going  rather  too  far,  but  every 
case  of  dysphagia  in  which  it  is  thought  necessary  to  pass  a  bougie  should 
liave  an  endoscope  passed  first.  I  would  make  an  absolute  rule  against  blind 
bougieing  until  an  endoscope  has  been  passed.  I  would  not  have  any  particular 
regard  for  the  age  of  the  patient.  I  remember  a  few  years  ago  being  consulted 
by  a  young  lady  aged  27,  suffering  from  symptoms  of  dysphagia,  and  I  regarded 
it  as  probably  a  functional  condition,  but  I  said  that  I  would  advise  examination 
if  under  treatment  she  did  not  improve  in  two  or  three  weeks.  She  did  not 
improve,  and  as  is  often  the  way  in  those  cases  she  went  up  to  London, 
which  was  quite  unnecessary  !  and  there,  I  learned  afterwards,  she  had  been 
cpsophagoscoped  and  that  an  epithelioma  had  been  found.  That  in  a  young 
woman  aged  27  !  So  I  thought  after  that  that  I  would  not  be  influenced  by 
considerations  of  age.  One  of  the  symptoms  which  I  have  always  regarded 
as  of  extreme  value  as  making  it  practically  certain  that  there  is  a  real 
obstruction  in  the  oesophagus,  and  that  it  is  not  a  purely  nervous  dysphagia, 
is  the  presence  of  froth  in  the  throat.  Where  there  is  any  froth — that  is, 
unswallowed  saliva — I  always  advise  an  examination.  Many  of  these  cases 
are  what  I  still  venture  to  call  spasmodic,  and  in  spite  of  much  instruction  on 
the  subject  from  my  friend,  Dr.  Hill,  I  had  one  such  case,  not  very  long  ago, 
of  a  woman  who  had  had  dysphagia  for  about  five  years,  and  she  was  of  the 
kind  who  perhaps  would  be  regarded  as  typical,  a  rather  thin,  nervous  woman, 
aged  36  or  so.  The  presence  of  froth  made  me  diagnose  a  definite  and  more  or 
less  constant  block.  I  cesophagoscoped  her,  and  found  that  the  oesophagus 
contained  curds  of  milk.  The  estimation  of  dilatation  of  the  oesophagus  is 
often  exceedingly  difficult  unless  it  is  a  very  marked  condition.  I  passed  the 
bougie  in  this  case  through  the  endoscope,  and  at  the  cardia  I  had  some 
resistance,  which  suddenly  gave,  and  then  the  bougie — a  full-sized  one — passed 
easily.  I  could  see  nothing  abnormal  around  the  wall.  That  I  regard  as  a 
ease  of  spasm.     If  the  whole  of  the  oesophagus  had  been  in  the  condition  that 
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Dr.  Hill  describes  as  paresis,  then  I  should  not  have  had  the  feeling  of 
resistance  to  the  bougie  at  the  lower  end.  The  woman  has  completely 
recovered  her  powers  of  swallowing  after  that  single  examination. 

Dr.  Paterson  (in  reply)  :  I  suggest  that  we  should  examine  a  series  of  cases 
where  the  diflSculty  is  a  paretic  one.  The  only  one  I  have  had  an  opportunity  of 
examining  was  a  case  of  myasthenia  gravis,  and  there  the  tube  went  in  easily. 


An   Operation  for  the  Complete  Removal   of  the  Soft  Palate 

(Staphylectomy) , 

By  Dan  McKenzie,  M.D. 

It  is  claimed  for  the  procedure  about  to  be  described  that  by  a 
combination  of  the  use  of  diathermy  and  the  cold  snare  the  entire  soft 
palate  can  be  removed  with  little  or  no  loss  of  blood. 

Indication  :  Malignant  disease  (epithelioma  or  sarcoma)  of  the  soft 
palate,  especially  when  it  occurs  on  the  posterior  aspect  where  the  new 
growth  cannot  easily  be  excised  as  an  island  of  tissue. 

Contra-indications  :  If  the  disease  has  spread  so  as  to  involve  the 
bone  of  the  palate  the  removal  of  the  soft  palate  alone  would  be  an 
incomplete  operation. 

By  using  diathermy  in  making  the  section  it  is  possible  to  cut 
through  the  tissue  of  the  growth  without  any  risk  of  disseminating 
living  cancer  cells  as  the  tissues  in  contact  with  the  diathermy  terminal 
are  destroyed. 

Operation  :  The  anaesthetic  may  be  given  by  the  mouth  as  haemor- 
rhage is  minimal. 

Technique  :  (1)  By  means  of  a  diathermy  knife  terminal  a  transverse 
incision  is  made  j  in.  behind  the  posterior  edge  of  the  bony  palate  and 
is  carried  right  through  the  soft  palate  to  its  posterior  surface.  The 
incision  extends  from  the  level  of  the  alveolar  process  on  one  side  to 
the  same  level  on  the  other  side. 

(2)  Using  the  diathermy  knife  again  two  incisions  are  carried,  one 
on  either  side  of  the  base  of  the  uvula,  from  the  highest  point  of  the 
arch  of  the  velum  palati  to  join  the  first  incision,  and  the  middle  of  the 
soft  palate,  including  the  uvula,  thus  isolated  is  removed. 

(3)  The  lateral  portions  of  the  soft  palate  left  are  removed  by  means 
of  Lcrmoyez'  tonsil  snare  applied  close  to  the  lateral  -^all  of  the 
palate  (the  cold  snare  is  here  employed,  being  gradually  tightened) 
in  preference  to  diathermy,  in  order  to  minimize  the  risk  of  secondary 
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haemorrhage  from  the  arteries  entering  the  palate  at  this  place  which 
might  follow  the  separation  of  diathermy  sloughs. 

(4)  Step  No.  3  opens  up  the  upper  part  of  the  tonsil  fossa,  and  these 
glands  can  then  be  quickly  and  easily  removed,  thus  completing  the 
operation  by  the  removal  of  the  glands  which  drain  the  soft  palate  and 
which  otherwise  are  liable  to  become  the  seat  of  subsequent  recurrences 
(Sir  StClair  Thomson — verbal  communication). 

The  gap  in  the  pharyngeal  roof  formed  by  the  operation  can  be  easily 
closed  with  an  obturator  and  nasal  speech  prevented.     {See  figures.) 


Mr.  W.  G.  HOWAIITH :  For  what  type  of  growth  is  this  set  operation 
designed  ?  It  certainly  would  not  be  useful  for  a  growth  in  the  middle  line, 
and  the  disadvantage  of  any  set  operation  is  that  it  is  not  applicable  to  all 
growths.  I  have  not  found  the  after-bleeding  which  Dr.  McKenzie  thinks 
likely  to  occur  when  one  uses  the  diathermy  knife  on  the  lateral  wall  of  the 
pharynx,  and  one  need  not  of  necessity  be  very  anxious  about  secondary 
haemorrhage  three  or  four  days  later.  My  experience  is  only  a  small  one, 
however,  of  five  or  six  cases,  and  definite  conclusions  can  scarely  be  drawn 
from  these. 


Section    of   Xar^noolO(}\>. 

President — Dr.  James  Donelan. 


SUMMER    CONGRESS,    May    2-3,    1919. 

(May  S.) 

Brigadier-General  H.  S.  Birkett,  C.B.,  C.A.M.C,  Honorary  President, 

in  the  Chair. 


Gunshot   Wounds   of  the  Nasal  Accessory  Sinuses. 
By  John  F.  O'Malley,  F.R.C.S. 

Number  of  cases,  59.  Sinuses  involved  :  Antra,  ethmoids,  frontals, 
sphenoids.  Missile  :  Bullet,  shrapnel.  Site  of  lesion  :  (1)  Passed  through 
sinus,  side  of  entry  and  exit ;  (2)  retained.  In  sinus,  soft  tissues  near 
sinus  or  elsewhere. 

Extent  of  injury  to  :  (1)  Soft  tissues ;  (2)  sinus  ;  (3)  nose ;  (4)  month  ; 
(5)  orbit ;   (6)  eyeball.     Eye  :  loss  or  injury. 

Sepsis. — I :  Arising  from  passage  of  missile  through  tissues  or  sinus. 
II :  Associated  with  retention  of  missile. 

Examination  :  (A)  X-ray — (1)  bone  injury  ;  (2)  appearance  of 
sinus  (cloudy,  opaque,  clear).  (B)  Transillumination.  (C)  Puncture  of 
antrum. 

Treatment:  (1)  Nil;  (2)  simple  dressing  of  wound;  (3)  operation 
for  [a)  removal  of  foreign  body  (sinus  tissues)  ;  (6)  sepsis  (wound  sinus) ; 
(c)  nasal  adhesions  ;   (cZ)  sinus  into  mouth  ;  (e)  lachrymal  sac  suppuration. 

Results  :  Condition  of  sinus  found  on  removing  foreign  l)()dy 
(healthy,  septic,  polypi). 

Conclusions. 
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DISCUSSION. 

Mr.  ^V.  G.  HOWAETH  :  I  had  a  considerable  number  of  these  cases  during 
the  war,  and,  although  one  is  only  able  to  see  them  quite  late  in  their  develop- 
ment, I  found  that  much  the  best  way  to  treat  the  frontal  sinuses  was  by 
external  operation  and  the  establishment  of  as  free  drainage  as  possible.  The 
experience  I  have  had  with  a  good  many  of  these  through-and-through  wounds 
in  which  the  antrum  or  frontal  sinus  is  involved,  is  that  sometimes,  after  the 
case  has  apparently  cleared  up,  a  recrudescence  of  symptoms  occurs  and 
another  sinus  is  formed.  It  is  not  uncommon  to  have  to  operate  on  cases 
two  or  three  times  for  residual  or  recurrent  symptoms,  but,  on  the  whole,  the 
cases  do  extremely  well  with  free  drainage,  and  preferably  some  form  of  external 
operation. 

Brigadier-General  H.  S.  BiRKETT,  C.B.  (Hon.  President)  :  So  far  as  our 
experience  in  France  goes,  working  at  a  base  hospital,  most  of  the  cases  were 
passed  on  immediately  out  of  our  sphere  of  operations.  Therefore  I  cannot 
speak  definitely  on  this  point  at  all. 

Dr.  D.  R.  Patersox  :  We  had  a  case  of  gunshot  wound  of  the  upper  jaw, 
wliich  came  into  one  of  the  sections  of  our  hospital,  and  the  patient  started 
violent  bleeding  from  the  nose  and  throat ;  thereupon  the  surgeon  tied  the 
common  carotid  on  that  side,  and  the  haemorrhage  stopped.  Ten  days  after- 
wards it  recurred,  and  the  carotid  on  the  other  side  was  tied,  it  ceased  for  a  few 
days  and  recommenced,  and  the  man  came  under  my  care.  Finding  that  the 
bleeding  was  from  the  antrum,  I  tried  at  first  to  stop  it  by  making  a  large 
opening  through  the  inner  wall  of  the  cavity  and  packing  it.  Then  I  ascertained 
that  it  was  not  possible  to  control  it  properly,  so  I  opened  the  antrum  from  the 
cheek,  and  found  the  bleeding  point  to  be  the  terminal  branch  of  the  artery  on 
the  internal  maxillary  posterior  wall.  I  plugged  it  for  ten  days,  but  every  time 
the  plug  was  changed  bleeding  restarted,  so  eventually  I  cut  down  on  the 
external  carotid,  found  some  pulsation  in  it,  and  tlie  whole  trouble  came  to 
an  end. 

Captain  E.  F.  RiSDOX,  C.A.M.C.  :  From  the  point  of  view  of  controlling 
the  haemorrhage,  we  have  found  the  wide  opening  up  of  the  wound  and  leaving 
it  wide  open  a  useful  procedure.  Latterly  we  opened  the  wound  in  these  cases 
widely,  without  putting  a  ligature  on,  and  there  was  no  bleeding  afterwards. 
We  had  many  interesting  cases,  but  we  frequently  found  that  the  condition  of 
the  antrum  did  not  clear  up.  After  operating  on  a  case  we  did  not  irrigate, 
and  the  discontinuance  of  irrigation  was  effective.  In  one  interesting  case  in 
which  the  discharge  continued  for  some  time,  the  X-ray  photograph  showed 
both  antra  to  be  very  similar,  but  when  opening  them^iip  I  removed  a  piece  of 
wood,  1^  in.  long,  \  in.  wide,  and  \  in.  thick,  which  had  been  there  for  some 
months. 

Dr.  DUXDAS  Graxt  :  My  experience  with  a  comparatively  small  number  of 
militai'y  cases  is  that  the  healing  in  the  antrum  is  extremely  good  as  compared 
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with  the  cases  one  sees  in  civil  life.  Sometimes  a  very  simple  drainage 
through  the  nose  is  enough  to  bring  about  recovery.  The  frontal  sinuses  are 
much  less  easy  to  deal  with,  and  I  have  had  to  chip  away  the  whole  of  the 
anterior  wall  of  the  frontal  sinus  in  order  to  produce  collapse  and  obliteration 
of  the  cavity. 

Mr.  J.  F.  O'Malley  (in  reply)  :  Mr.  Howarth  mentioned  the  fact  of  re- 
crudescence in  frontal  sinus  cases.  I  have  had  so  very  few^  of  these  that  I 
cannot  speak  with  authority,  but  I  think  the  frontal  sinus  the  most  difficult  to 
deal  witli,  because  of  the  difficulty  of  establishing  satisfactory  drainage;  and 
the  antrum  cases  are  the  least  difficult.  Dr.  Paterson  mentioned  a  rather 
interesting  case  of  bleeding.  I  may  rather  emphasize  the  importance  of  having 
a  special  surgeon  to  deal  with  cases  in  situations  with  which  he  is  more  familiar 
than  the  ordinary  medical  man  can  possibly  be.  I  recall  a  case  which  came 
in  with  a  history  of  bleeding  for  several  weeks.  It  was  that  of  a  Belgian 
soldier;  the  bullet  passed  through  the  vertex  and  traversed  the  sphenoid.  The 
bleeding  was  coming  from  the  nose,  and  the  patient's  wound  was  packed  in  a 
more  or  less  blind  fashion,  and  the  bleeding  used  to  stop  temporarily.  When 
I  examined  him  I  could  see  a  bleeding  point  at  the  posterior  nares,  where  the 
bullet  had  escaped  near  the  base  of  the  skull ;  and  by  the  introduction  of  a 
post-nasal  plug  for  twenty-four  hours  the  trouble  was  overcome.  The  man 
became  perfectly  well,  except  that  the  sight  of  one  eye  had  been  lost,  and 
within  a  few  weeks  he  left  the  hospital.  I  am  very  much  opposed  to  irriga- 
tion of  the  antra.  In  gunshot  wounds  I  never  irrigate  the  antra.  The 
procedure  destroys  the  epithelial  protective  cells,  and  in  cases  of  an  open 
granulating  wound  the  newly  formed  granulation  tissues  absorb  the  liquid 
quickly  and  the  cells  burst  and  are  discharged  as  pus ;  if  left  alone 
to  carry  on  their  function,  healing  takes  place  very  much  moi-e  rapidly. 


The    Treatment    of    Enlarged    or    Diseased    Tonsils    in    Cases 
where  Surgical  Procedures  are  Contra-indicated. 

By  Irwin  Moore,  M.B. 

The    following    are  frequently  considered  as   contra-indications   to 
operative    procedures  : — 

Local. 

(1)  Acute  infective  condition  of  the  tonsil — e.g.,  streptococcal  infec- 
tion, scarlet  fever,  measles,  Vincent's  angina,  &c. 

(2)  Physiological    enlargement    of    a    temporary    character   accom- 
panying the  four  periods  of  molar  eruption. 
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General. 

(1)  Cardio-vascular  changes :  {a)  Cardiac  disease,  e.g.,  endocarditis, 
pericarditis ;  (b)  constitutional  diseases  where  anaemia  is  very  marked, 
e.g.,  chlorosis,  pernicious  anaemia,  Hodgkin's  disease,  &c.  ;  (c)  low 
coagulating  powers  of  the  blood,  e.g.,  in  true  haemophilia,  purpuric 
diseases,  &c.  ;  {d)  blood-pressure  over  225  systolic ;  (e)  arterio- 
sclerosis. 

(2)  Advanced  tuberculosis. 

(3)  Syphilis. 

(4)  Kidney  diseases,  e.g.,  Bright's  disease. 

(5)  Diabetes  mellitus. 

(6)  Grave  nerve  or  mental  disease. 

(7)  The  "  status  lymphaticus." 

(8)  Professional  voice-users. 

The    Consideration  of   Non-surgical  Methods  of  Kedugtion  or 
Destruction  op  the  Enlarged  or  Diseased  Tonsil. 

(A)    Cheviical. 

(1)  Absorbents — e.g.,  iodine — may  be  of  use  in  the  earlier  periods  of 
hypertrophy,  but  are  useless  in  the  ordinary  run  of  cases. 

(2)  Astringents — e.g.,  tannic  acid,  zinc  sulphate,  &c.  Their  action 
is  limited  simply  to  the  reduction  of  the  inflammatory  process  and  have 
no  influence  on  the  hypertrophy. 

(3)  Caustics  or  escharotics :  (a)  Mineral  astringents — e.g.,  silver 
nitrate,  zinc  chloride,  are  mildly  caustic,  their  action  is  too  superficial 
and  too  slow ;  {b)  mineral  acids — e.g.,  chromic,  trichloracetic  acids,  &c., 
cause  marked  inflammatory  reaction,  and  act  only  superficially  and 
slowly ;  (c)  alkaline  caustics — e.g.  (i)  caustic  potash  causes  inflammatory 
reaction  and  there  is  difficulty  in  localizing  its  action:  (ii),  caustic  soda 
combined  with  slaked  lime,  first  introduced  by  Morell  Mackenzie  in 
1864  ;  it  possesses  many  advantages  over  the  potash  salt.  It  causes  no 
inflammatory  reaction.  It  penetrates  rather  than  spreads  circum- 
ferentially,  therefore  its  application  is  more  localized.  Its  action  is  less 
severe  and  continues  for  a  longer  time.  There  is  no  pain  if  cocaine  is 
applied  to  the  tonsil  before  using  the  escharotic. 

The  results  obtained  by  the  author  with  the  caustic  soda  and 
slaked  lime,  in  cases  ranging  from  childhood  to  advanced  age,  have 
been  of  the  most  striking  character.     The   largest  tonsils  have  been 
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reduced  to  normal  size,  whilst  in  the  case  of  diseased  tonsils  there  has 
been  no  blocking  or  sealing  up  of  septic  crypts,  as  has  occasionally 
been  observed  after  the  galvano-cautery.  The  author  recommends  this 
treatment,  long  overlooked  and  discarded,  as  a  useful  substitute,  and 
as  the  treatment  of  choice,  in  certain  cases,  in  which  radical  operation 
is  contra-indicated, 

(B)  Electrical 

(1)  Electrolysis  has  been  employed  in  the  past,  but  the  results 
were  not  worth  the  trouble  of  the  performance. 

(2)  Galvano-cautery  or  puncture :  This  was  a  method  in  great  favour 
twenty  years  ago  in  those  cases  in  which  the  removal  of  the  tonsils  was 
contra-indicated,  e.g.,  in  adults,  or  where  haemorrhage  was  likely  to 
occur.  If  properly  used  it  may  be  employed  with  great  success  in 
many  cases. 

(3)  Diathermic  puncture :  The  tonsils  may  be  destroyed  by  this 
method,  and  it  has  been  employed  with  satisfactory  results  in  a  number 
of  cases. 

DISCUSSION. 

Dr.  J.  DoNELAN  :  Dr.  iNIoore's  review  of  the  situation  with  regard  to  operar 
tions  on  enlarged  tonsils  is  important.  Yesterday  Sir  StClair  Thomson  made 
a  remark  in  which  he  seemed  to  suggest  that  I  was  rather  against  the  operation 
in  my  paper.  I  was  merely  emphasizing  the  desirability,  in  cases  in  whicli 
there  is  a  good  deal  of  lymphoid  enlargement  and  not  very  much  fihrous  tissue, 
of  getting  over  this  physiological  swelling  by  milder  means  than  operation,  and 
not  applying  operative  methods  in  every  case  which  occurs.  Dr.  Moore  made 
certain  remarks  with  regard  to  Morell  Mackenzie's  caustic  paste.  As  I  had 
four  years'  close  experience  of  his  (Mackenzie's)  methods,  I  can  say  that  he 
never  used  caustic  paste  during  that  time,  having  given  it  up  in  favour  of  the 
electro-cautery.  The  electro-cautery,  in  my  experience,  is  very  satisfactory.  I 
frequently  use  it  for  suppurating  follicles  in  tonsils,  especially  cases  of  singers. 
In  such  patients  it  is  peculiarly  suitable  because  it  disturbs  the  pharyngeal 
anatomy  very  little  and  it  is  not  necessary  for  such  singers  to  undergo 
their  training  afresh,  as  often  happens  after  tonsillectomy.  Many  singers 
have  become  accustomed  to  faulty  throats  with  large  tonsils,  and  these  ought 
not  to  be  interfered  with  in  a  radical  manner. 

Dr.  A.  J.  Hutchison  :  Will  Dr.  Moore  give  us  an  exact  description  as  to 
how  he  applies  the  paste  '!  Does  he  have  to  hold  the  paste  on  for  a  certain 
length  of  time '? 

Dr.  DUNDAS  Gkant  :  How  frequently  should  the  application  of  London 
paste  be  made  ?  It  is  peculiarly  interesting  that  the  subject  should  be  brought 
up  just  now,  especially  in  connexion  with  Dr.  Donelan's  relation  of  his  experi- 
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ences  with  Sir  Morell  Mackenzie,  who  gave  such  a  wonderful  impetus  to 
laryngology  in  this  country,  and  whose  great  talent  and  industry  is  worthy  of 
some  memorial.  There  is  one  form  of  operation  on  the  tonsils  which  never 
seems  to  have  had  its  proper  chance  in  this  country.  With  some  trouble  I 
have  acquired  the  art  of  completely  enucleating  tonsils  in  their  capsule  by 
means  of  the  guillotine,  but  I  consider  the  ideal  operation  is  to  remove  all  the 
interior  of  the  tonsil  and  leave  the  capsule,  and  it  would  be  well  if  those  who 
are  progressive  would  keep  that  in  mind.  One  of  our  American  friends  calls  it 
the  intracapsular  operation,  and  it  is  done  by  means  of  punch  forceps.  Our 
energy  and  our  skill  in  extracting  the  whole  capsule,  and  the  pride  with  which 
we  turn  it  out  and  display  the  whole  capsule,  are  doubtless  laudable,  but  never- 
theless indicate  excess  of  zeal.  With  the  employment  of  the  intracapsular 
operation,  the  objections  to  the  removal  of  diseased  tonsils  would  very  largely 
disappear.  Eeference  has  been  made  to  the  use  of  iodine.  This  will  not  reduce 
tonsils,  but  it  is  an  excellent  antiseptic.  It  acts  better  if  acetic  ether  is  added 
to  the  iodine  solution.  I  should  like  to  hear  something  about  the  lymphatic 
gland  extract. 

Mr.  J.  F.  O'M ALLEY  :  Will  Dr.  Irwin  Moore  state  the  extent  to  which  the 
cautery  is  actually  pushed  ?  As  I  regard  the  tonsils,  they  come  under  two 
main  types  :  (l)  Tonsils  which  are  seen  to  be  very  superficial  in  their  attach- 
ments on  depressing  the  tongue.  The  chief  inconvenience  of  these  tonsils  is 
that  they  are  an  obstruction  to  articulation.  I  had  some  difficulty  in  coming 
to  the  conclusion  that  I  could  deal  with  a  tonsil  of  that  type  by  galvano- 
puncture  unless  I  was  able  to  reduce  the  tonsil,  to  get  rid  of  all  its  crypts,  and 
leave  nothing  but  the  actual  attachment  to  the  capsule.  (2)  In  the  other  type 
of  tonsil,  which  is  much  more  serious,  the  chief  part  of  the  lymphatic  tissue 
lies  below  the  free  edges  of  the  pillars ;  here  the  ordinary  apparatus  for 
draining  the  tonsil  squeezes  over  the  orifices  of  the  crypt,  and  prevents  it 
from  being  drained.  This  latter  type  of  tonsil  is  the  one  from  which  often 
systemic  infection  arises.  This  is  also  the  type  in  which  one  gets  a  tendency 
to  recurring  abscesses.  I  scarcely  see  how  I  could  get  to  the  bottom  of  that 
tonsil  with  a  cautery.  Of  course  I  realize  that  Dr.  Moore  is  only 
dealing  with  cases  in  which  an  ordinary  surgical  operation  would  be  contra- 
indicated. 

Dr.  W.  Hill  :  Sir  Morell  Mackenzie,  who  w^as  always  optimistic,  but  very 
unreliable  in  his  statistics,  published  a  glowing  account  of  this  paste  method  ; 
many  may  have  thought  that  he  used  it  on  occasion  to  the  last,  and  yet 
if  it  had  not  been  for  Dr.  Donelan  we  should  never  have  known  that  he 
not  only  abandoned  it  but  came  to  think  very  poorly  of  it.  With  regard  to 
Dr.  Moore's  experiences,  in  how  many  cases  has  he  used  the  paste  method 
and  in  how  many  cases  was  the  result  satisfactory  '?  If  his  own  tonsils 
were  enlarged,  would  he  prefer  paste  to  surgical  methods  ?  A  nine-tenths 
or  four-fifths  removal — a  partial  tonsillectomy — is  probably  quite  sufficient 
in    these    cases    as    a    start,    where   bleeding   is   feared.      In    singers    there 
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are  many  avIio  hold  we  should  be  very  chary  of  complete  enucleation  of 
the  tonsils.  The  contralto  voice  and  the  contralto  production,  seem  very 
largely  to  depend  upon  tlie  configuration  and  muscular  action  of  the  fauces, 
wliich  often  include  large  tonsils.  Are  we  going  to  tell  such  a  singer  to  have 
the  paste  applied  ?  Can  we  say  with  increased  experience,  as  Dr.  Moore  seems 
to  say  to-day,  that  the  mouths  of  the  crypts  are  not  likely  to  be  harmfully 
sealed  up  after  paste  application  '!  I  am  not  prepared  either  to  assert  or 
deny  it,  because  I  confess  I  have  never  used  the  paste.  I  have  used  the 
galvano-cautery  and  have  been  very  much  disappointed.  At  the  same  time, 
there  are  patients  upon  whom  I  should  be  very  glad  to  avoid  operating  on  the 
tonsils  if  I  could  treat  them  efficiently  by  other  means. 

Mr.  Rose  :  I  have  had  a  limited  experience  in  the  treatment  of  enlarged 
tonsils  with  the  electro-cautery.  I  found  tlie  treatment  painful  to  the  patient, 
and  the  results  not  particularly  satisfactory.  1  therefore  welcome  Dr.  Irwin 
Moores  suggestion  that  this  paste  may  be  preferable  to  the  electro-cautery. 
But  in  applying  any  of  these  non-operative  methods  the  question  always 
arises  as  to  what  is  going  to  happen  to  the  deeper  part.  It  seems  inevitable 
that  if  one  only  attacks  the  upper  part  of  the  tube,  when  healing  occurs  the 
lower  part  must  be  turned  into  a  closed  cavity.  It  may  be  possible  to  avoid 
that,  and  if  so,  we  sliall  all  be  glad.  In  many  cases  there  is  a  large  piece  of 
tonsillar  tissue  lying  within  the  palate.  Is  Dr.  Mooi'e  able  to  get  at  that  and 
deal  with  it,  without  injuring  the  mucous  membrane  or  the  muscle  of  the 
palate  V 

Dr.  Kelson  :  Dr.  Moore  has  done  well  in  bringing  forward  this  method. 
When  enucleation  came  into  fashion  I  was  somewhat  carried  away  by  it,  but  have 
come  to  the  conclusion  that  the  subject  wants  revision,  for  every  large  tonsil 
does  not  require  enucleation.  No  operator  is  very  proud  of  hemorrhage  after 
enucleatioji,  but  it  is  both  common  and  sei'ious.  Will  Dr.  Moore  state  his 
experience  as  to  whether  haemorrhage  after  the  removal  of  the  tonsil  is  not 
more  troublesome  now  tlian  formerly  ?  Any  method  short  of  enucleation  is 
worthy  of  consideration. 

Dr.  Irwin  Moore  (in  reply)  :  I  wish  to  make  it  plain  that  f  did  not  mean 
in  my  paper  to  imply  that  any  colleague  would  be  so  foolish  as  to  operate 
actually  during  the  period  of  the  menstrual  flow  :  many  cases  I  have  seen 
have  been  tliose  in  which  too  little  care  had  l)een  taken  to  ascertain  the  usual 
menstrual  time.  The  patient  may  be  live  days  oft  the  period,  but,  owing  perhaps 
to  the  nervous  strain  of  the  complete  operation,  menstruation  comes  on  before 
it  is  due.  Fuller  details  of  this  method  will  be  published  in  my  full  paper  in 
the  Journal  of  Laryngoloorj,  and  I  hope  to  illustrate  it  by  a  drawing.  The 
cautery  is  not  satisfactory  in  my  opinion  in  the  open  cryptic  forms  of  enlarged 
tonsils,  because  it  is  practically  impossible  to  ensure  that  the  cautery  point  is 
passed  into  the  tissues  between  the  crypts.  One  cannot  be  certain  of  passing 
it  down  to  the  bottom  of  a  crypt,  and  destroying  it,  hence  if  only  the  superficial 
portion  of  the  crypt  is  destroyed  it  may  become  blocked  and  an  abscess  result 
AU— 19 
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in  the  deeper  portion.  I  have  only  used  the  galvano-cautery  for  fibrous  tonsils, 
where  tlie  crypts  are  few  :  I  do  not  advise  it  in  the  cryptic  type.  The  escharotic 
paste  does  not  block  up  the  openings  of  the  crypts,  whatever  size  they  are,  and 
it  is  astonishing  what  the  escharotic  paste  will  do  in  getting  at  the  deeper  parts 
and  causing  shrinkage  of  the  tonsil.  With  regard  to  statistics,  I  have  not  only 
put  forward  Morell  ^Mackenzie's  statistics,  but  also  those  of  Fournie  and  Rup- 
panner.  The  latter  had  a  great  reputation  in  New  York  in  the  sixties,  and  had 
a  large  clientele  in  connexion  with  the  reduction  of  tonsils.  My  own  experience 
belongs  mostly  to  the  days  before  I  was  a  specialist,  and  before  I  knew  how  to 
use  a  guillotine,  or  to  enucleate.  But  I  have  done  certainly  fifty  cases,  and 
the  results  were  satisfactory  in  every  case.  The  cases  were  very  mixed,  both 
in  regard  to  age  and  type  of  tonsil.  Speaking  generally,  one  may  say  that  this 
paste  method  can  be  used  in  every  type  of  tonsil,  but  the  cases  in  which  in  my 
opinion  it  should  be  employed  are  tliose  in  which  it  is  not  considered  advisable 
to  perform  enucleation.  My  paper  only  deals  with  those  cases  which  are  un- 
suitable for  tonsillectomy.  The  galvano-cautery  causes  a  good  deal  of  pain, 
whereas  there  is  practically  no  pain  with  this  method,  especially  if  the  ])atients 
are  carefully  prepared  with  cocaine  before  applying  the  paste.  In  answer  to 
Mr.  Eose,  my  experience  is,  that  where  it  is  necessary  to  destroy  the  tonsillar 
tissue  lying  under  cover  of  the  palate,  it  can  be  reached  quite  well  with  my 
instrument.  My  experience  of  complete  enucleation  of  the  tonsil  by  dissection 
or  guillotine  compared  with  incomplete  tonsillectomy  is  that  if  bleeding  occui's, 
it  is  much  easier  to  control:  if  any  vessels  are  spurting,  you  can  easily  pick 
them  up  and  tie  them. 

Dr.  IR^VI^■  ^Ioore  showed  his  instruments  and  demonstrated  the  method 
of  application.  He  said  :  All  you  require  to  do  is  press  the  patient's  tongue 
down  with  a  spatula  for  from  five  to  ten  seconds  while  applying  the  paste.  The 
important  thing  is  the  mixing  of  the  powder  with  alcohol  to  get  the  right  con- 
sistency. You  can  watch  the  changes  taking  place  on  the  tonsil ;  at  first  it 
shows  a  blood  red  patch,  which  rapidly  becomes  dark.  Before  the  patient 
leaves  your  consulting  room  the  paste  has  done  the  first  stage  of  its  work. 


Pharyngeal  Diverticula  with  Notes  of  Two  Cases — in  one  the 
Pouch  was  removed  under  Local,  in  the  other  under 
General,  Anaesthesia 

By  W.  H.  Kelson,  M.D. 

The  following  headings  summarize  the  main  points  of  the  paper : 
(1)  Early  work  of  Rokitansky,  Zenker,  Wheeler,  Eosenthal,  Slack, 
Kocher,  Bergmann.  (2)  Butlin's  first  case  and  his  report  of  subse- 
quent cases,  his  methods   and   conclusions.     Stettin's  case  and  tables. 
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(3)  Advances  in  our  knowledge  of  the  parts  affected  and  in  our  methods 
of  diagnosis.  (4)  Various  methods  of  treatment  other  than  excision. 
(5)  Waggett's,  Mosher's,  Hill's  and  Grant's  cases  and  tables  from  the 
Mayo  Clinic.  ((3)  Views  as  to  the  best  operative  treatment  for  these 
cases. 

Case  I. — G.  W.,  male,  aged  70,  first  seen  in  November,  1913,  when 
he  came  to  hospital  with  the  diagnosis  of  malignant  stricture,  and  with 
the  history  of  difficulty  in  swallowing,  and  regurgitation  of  food  for  over 
two  years.  He  was  stated  to  have  lost  much  weight,  scaling  at  this 
time  7  st.  12  lb.  On  examination  a  variable  swelling  was  detected  low 
down  in  the  neck  on  the  left  side.  The  cesophagoscope  very  readily 
entered  a  large  pouch,  but  the  cesophageal  opening  was  very  difficult  to 
find,  but,  once  found,  the  absence  of  stricture  was  demonstrated.  After 
preliminary  cleansing  of  the  mouth  and  pouch,  the  pouch  was  removed  on 
December  3, 1914,  the  operation  being  performed  under  local  anaesthesia.^ 
A  feeding  tube  w^as  passed  into  the  stomach  during  the  operation  and 
retained,  the  neck  of  the  sack  was  sewn  up  (two  layers  of  sutures),  the 
wound  in  the  neck  drained.  Patient  suffered  much  from  cough,  and 
a  slight  leakage  of  food  took  place  through  the  w^ound  on  the  fifth  day. 
The  fistula  closed  and  the  patient  slowly  but  steadily  gained  strength. 
Dr.  Jordan's  X-ray  report  made  just  before  patient  left  hospital  on 
January  30,  states:  "A  thick  bismuth  emulsion  passed  through  the 
oesophagus  with  perfect  freedom,  and  there  was  no  obstruction  or 
deviation  at  the  seat  of  the  former  pharyngeal  pouch."  In  1917  he  came 
to  hospital  quite  well,  and  had  gained  3  st.  in  weight ;  he  swallowed 
without  difficulty,  and  there  was  no  evidence  of  recurrence  on  exami- 
nation with  the  cesophagoscope.  Only  a  slight  puckering  was  visible  at 
the  site  of  the  excision. 

Case  II. — P.  W.,  male,  aged  70.  Seen  in  consultation  with  Mr. 
Woakes,  who  assisted  me  at  the  operation.  Patient  was  feeble  and 
emaciated,  tired  out  by  the  constant  regurgitation  of  food  and  drink, 
sleepless,  irritable,  and  depressed.  The  case  was  diagnosed  as  one  of 
pharyngeal  pouch,  this  was  confirmed  by  an  X-ray  photograph  and  oeso- 
phagoscopy :  no  stricture  could  be  found.  April  30,  1914  :  Pouch  was 
removed  under  general  anttsthesia,  and  its  neck  sewn  up.  A  feeding 
tube  was  passed  through  the  mouth  into  the  stomach.  Patient  was 
very  restless  and  tolerated  the  tube  badly,  and  it  had  to  be  finally 
removed  on   the  sixth   day.     A    fistula   formed,    a   little    milk    coming 

'  Vide  Journ.  Laryngl,,  1914,  p.  198. 
AF— lOr? 
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through  the  wound,  which  was  well  drained.  The  leakage,  however, 
soon  ceased,  and  on  May  27  patient  left  hospital,  able  to  swallow  well,, 
and  rapidly  gaining  weight  and  strength.  Inquiry  in  March  of  the 
present  year  elicited  the  reply  that  he  was  able  to  go  out  and  about,  and 
could  swallow  all  right. 

DISCUSSION. 

Captain  E.  F.  ElSDON,  C.A.M.C. :  Did  the  taking  out  ot  the  tube  on  the 
sixth  day  make  any  difference  '!  It  seems  that  the  feeding  tube  was  kept  in 
much  longer  than  necessary,  and  I  have  been  surprised  to  find  how  well  the 
patient  could  swallow  food  of  a  semi-solid  nature. 

Dr.  Kelson  (in  reply)  :  It  did  not  appear  to  make  any  difference. 

Dr.  Irwin  Moore  :  With  regard  to  the  successful  results  obtained  in  these 
two  cases,  the  case  in  wliich  removal  of  the  pouch  was  canned  out  under  local 
anaesthesia  constitutes  a  record.  I  have  extensively  searched  the  literature 
of  pharyngeal  diverticula  and  have  not  come  across  a  case  done  under  local 
anesthesia.  I  show  skiagrams  of  similar  conditions  in  two  elderly  ladies,  with 
pouches  of  early  type.  Both  these  cases  have  been  treated  on  hygienic  and 
dietetic  principles :  I  advised  no  operation,  but  recommended  that  they  should 
take  plenty  of  time  over  their  meals.  The  results  have  been  most  satisfactory. 
I  also  show  drawings  of  well  known  specimens  from  the  Royal  College  of 
Surgeons.  In  one  of  these  cases  a  bougie  was  accidently  passed  through  the 
pouch,  followed  in  forty-eight  hours  by  the  death  of  the  patient  from  acute 
mediastinitis.  It  is  surprising  to  find  how  thin  the  sac  is,  especially  its  lower 
portion  ;  it  is  like  tissue  paper  and  consists  of  mucous  membrane  only.  The 
fatal  issue  in  this  case  should  be  a  warning  not  to  use  the  liougie,  and  it  also 
indicates  that  great  care,  is  necessary  in  using  the  oesophagoscope  in  those 
cases  in  which   a  diverticulum  is  suspected. 


Sphenoidal    Sinus    Empyema  in   Cerebro-spinal   Meningitis. 
By  D.  Embleton,  M.B.,  cancl  E.  A.  Petees,  M.D. 

Westenhoeffer  originally  regarded  the  sphenoidal  sinus  as  the 
origin  of  the  infection  of  the  meninges.  Our  observations  were  made 
at  the  CerQbro-spinal  Fever  Camp  at  Xetley.  Sphenoidal  empyema  was 
found  (1)  in  recent  acute  cases,  (2)  in  relapsing  phases  of  the  disease. 

(1)  In  three  acute  cases  abscess  was  located  and  the  sinus  drained. 
Slight  exacerbation  of  symptoms  followed  and  all  three  died  :  post 
mortem,  extensive  involvement  of  the  whole  pia  arachnoid  was  found. 
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Early  treatment  by  means  of  sera  was  found  to  be  the  only  reliable 
method  of  treatment,  and  the  mortality  was  much  diminished  by  the 
use  of  improved  polyvalent  sera.  We  are  unable  to  appreciate  the 
value  of  draining"  the  sphenoidal  abscess  in  these  acute  cases,  though  in 
very  early  phases  of  the  disease  it  might  be  recommended.  Elsewhere 
we  have  pointed  out  that  these  meningococcal  empyemata  are  closed  : 
the  closure  is  probably  due  to  a  catarrhal  process  involving  narrow 
sphenoidal  ostia  apart  from  any  question  of  individual  resistance  and 
pathogenic  power  of  the  meningococcus.  Further  observations  on 
recovered  cases  showed  that  the  sinuses  could  be  readily  explored  by 
a  probe.  Bacteriological  examination  of  the  sphenoidal  sinus  in 
recovered  positive  cases  and  positive  contacts  did  not  in  our  hands 
lead  to  the  discovery  of  the  meningococcus  in  a  single  case.  Bryant 
showed  that  the  zone  of  meningococcal  distribution  in  positives  was  the 
palate  level.  It  may  be  remarked  that  as  the  ciliated  epithelium  ceases 
at  this  line  the  cilia  are  responsible  for  the  concentration  of  cocci  on 
the  stratified  epithelium.  It  is  probable  that  the  stratified  epithelium 
overlying  adenoid  tissue  may  also  accumulate  cocci  in  children. 

We  would  urge  the  importance  of  nasopharyngeal  hygiene  by  the  use 
of  a  suitable  nasal  paint  which  is  swept  into  the  nasopharynx  by  active 
cilia,  and  the  paramount  necessity  of  fresh  air. 

(2)  In  relapsing  cases  of  cerebro-spinal  meningitis  drainage  of  the 
sphenoidal  sinuses  gives  definite  and  gratifying  results.  In  a  sequence 
of  seven  cases  coming  under  this  category  two  died  of  the  disease  and 
the  sphenoidal  sinuses  could  only  be  explored  post  mortem:  in  both 
closed  empyemata  were  found.  The  other  five  were  treated  by 
exploration  and  drainage :  in  all  five  pus  varying  from  a  thick  yellow 
cream  to  glairy  mucus  was  found.  Two  cases,  which  gave  a  negative 
post-nasal  swab,  became  positive  after  the  operation.  All  five  cases 
exhibited  exacerbation  of  the  disease :  three  made  good  recoveries, 
one  has,  and  had  previous  to  drainage,  signs  of  internal  hydrocephalus, 
and  the  last  case  died  somewhat  suddenly  ten  days  after  the  operation, 
and  the  meninges  post  niortem  showed  internal  hydrocephalus  and 
meningitis  serosa   benigna. 

DISCUSSION. 

Dr.  P.  Watson- Williams  :  The  im])ort  of  tlie  observations  and  conclusions 
of  the  authors'  paper  is  far-reaching.  Valuable  as  they  are  in  connexion  with 
cerebro-spinal  meningitis,  they  are  of  even  more  value  when  applied  to  various 
other  acute  infective  diseases  involving  the  upper  air  tract.  As  far  back  as  1900 
I  accidentally  came  aci'oss  an  example  of  a  carrier  of  meningococcal  infection 


252     Einbleton  and  Peters :  Sphenoidal  Sinus  Empyema 

of  the  sphenoidal  sinuses  and  this  case  is  referred  to  in  my  "  Ehinology," 
published  in  1901.  That  case  led  me  to  believe  that  it  was  to  the  sphenoidal 
and  other  sinuses  tliat  we  must  look  for  the  essential  source  of  the  infection 
which  spreads  upwards  to  the  meninges,  and  hence  I  was  greatly  impressed 
with  the  clinching  evidence  of  this  afforded  by  Dr.  Peters'  and  Dr.  Embleton's 
woi'k.  The  nasal  sinuses  form  such  perfect  physiological  test  tubes,  maintained 
at  blood  heat  and  with  nutrient  media  constantly  available,  that  once  an 
infection  is  establislied,  the  unfortunate  host  is  exposed  to  constant  re-infection. 
Hence  it  seems  very  possible  that  acute  influenzal  or  diphtheritic  infection  may 
in  the  same  way  take  a  far  graver  and  often  fatal  course  from  involvement  of 
the  nasal  accessory  sinuses.  I  would  urge  the  importance  of  a  routine 
exploration  of  the  sphenoidal  and  other  sinuses  with  cultural  and  film 
investigations  in  all  cases  of  cerebro-spinal  meningitis,  and  that  this  should  be 
done  in  the  early  stages  of  the  disease,  not  only  in  the  case  of  the  moribund. 
If  the  resulting  evidence  shows  that  these  sinuses  are  a  usual  site  of  infection, 
their  early  lavage  and  disinfection  is  likely  to  control  the  course  of  the  disease 
to  a  useful  degree.  Such  routine  bacteriological  investigation  of  the  sphenoidal 
and  antral  sinuses  can  be  easily  and  quickly  done  under  local  anaesthesia  in  all 
but  highly  nervous  patients  and  children  over  S,  and  even  in  the  latter  Hght 
general  anaesthesia  lasting  a  few  minutes  should  allow  of  such  investigations 
being  satisfactorily  performed.  In  young  cliildren  the  sphenoidal  sinus  is  so 
undeveloped  that  approach  to  that  sinus  cannot  be  commended  without  grave 
consideration  and  under  circumstances  of  extreme  urgency. 

Mr.  HOWAKTH  :  The  authors'  paper,  l:)ased  upon  large  experience  at 
Netley  Hospital,  is  autiioritative.  Though  one  may  get  good  results,  in  acute 
cases,  it  is  the  chronic  type  of  case  which  is  I  think  the  more  interesting,  as 
carriers  of  cerebro-spinal  meningitis  are  a  danger  to  the  community.  I  cannot 
agree  with  Dr.  Watson-^Yilliams  that  every  case  of  cerebro-spinal  meningitis 
should  have  the  sphenoidal  sinuses  explored,  but  I  certainly  think  that  every 
"  carrier  "  should  undergo  this  exploration. 

Sir  StClair  Thomson  :  This  paper  needs  studying  in  extenso.  The  authors 
say  it  is  easy,  in  relapsing  cases,  to  probe  the  sinus.  Why  is  it  so  ?  Was 
there  any  atrophy  ?  I  did  not  find  it  so  easy.  I  have  had  my  sphenoidal 
sinus  explored.  Wlien  I  felt  the  probe  entering  the  sinus  it  was  not  at  all 
pleasant.     I  am  glad  to  say  the  result  was  negative. 

Dr.  Peters  (in  reply)  :  The  sinuses  are  readily  examined  even  in  nervous 
patients  under  cocaine.  The  nose  is  sprayed  and  then  packed  far  back  with 
10  per  cent.  A  cannula  (or  preferably  Watson-Williams'  style  and  cannula)  is 
introduced  in  line  with  the  posterior  and  lower  edge  of  the  middle  turbinal. 
A  ridge  can  be  felt  on  the  posterior  wall  of  the  pharynx  and  a  point  i  in. 
in  front  of  this  and  i  in.  from  the  middle  line  is  located.  Pressure  with  the 
probe  results  in  egg-shell  crackling  as  the  probe  enters  the  cavity.  There 
appear  to  be  two  conditions  of  rhinopharyngeal  sepsis  :  (l)  superficial ;  and 
(2)  deep.     The  superficial  consists  of  debris  from  the  air  and  detritus  from  the 
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deeper  crypts.  The  deeper  sepsis  is  due  to  infection  of  the  folHcles  :  according 
to  Wright,  entry  of  micro-organisms  into  the  blood  depends  on  surface  tension. 
It  is  deep  sepsis  which  results  in  infection  of  the  sphenoidal  sinuses  and 
sensitization  for  the  meningococcus,  that  is,  cerebro-spinal  meningitis. 


Sellar  Decompression  for   Pituitary   Tumours. 

By  Walter  Howaeth,  F.R.C.S. 

At  the  present  time  there  does  not  appear  to  be  any  general 
agreement  as  to  the  best  method  of  approaching  tumours  in  the 
pituitary  fossa.  Opinion  seems  to  be  divided  between  the  fronto- 
orbital  method  of  Frazier  and  some  form  of  trans-sphenoidal  operation. 
A  large  number  of  operations  have  been  done  by  the  trans-sphenoidal 
route  and  there  seem  to  be  many  reasons  why  it  should  not  lightly  be 
given  up.  The  sella  turcica  can  be  approached  trans-sphenoidally  by 
three  satisfactory  methods  : — 

(1)  Sublabial  septal  resection  method  of  Gushing. 

(2)  Endonasal  septal  resection  method  of  Hirsch. 

(3)  Paranasal  method  of  Chiari  and  Kahler. 

Although  the  first  of  these  methods  has  been  employed  successfully 
by  Gushing  in  a  large  number  of  cases,  the  rhinologist  may  object  that 
it  has  no  advantage  over  the  purely  endonasal  route  and  in  addition 
opens  into  the  septic  cavity  of  the  mouth.  The  paranasal  method 
supplies  an  admirable  and  less  limited  view  of  the  sphenoidal  region 
and  can  withstand  the  criticism  that  it  is  a  septic  avenue  of  approach. 

Operations  in  the  pituitary  fossa  are  usually  undertaken  for  symptoms 
which  are  due  to  increased  intracranial  pressure — e.g.,  headache,  mental 
changes,  &c.,  and  increasing  blindness  due  to  pressure  on  the  optic 
chiasma  and  tract,  with  marked  diminution  of  the  temporal  portion  of 
the  visual  fields.  The  trans-sphenoidal  route  enables  decompression  to  be 
effected  by  a  quick  and  fairly  simple  operation.  It  attacks  the  tumour 
directly  in  its  fossa  and  enables  the  fossa  to  be  emptied.  It  attacks  it 
from  below  and  if  undertaken  early  may  prevent  or  hinder  the  upward 
extension  which  presses  on  the  optic  fibres.  If  the  tumour  is  cystic, 
drainage  is  adequately  provided  for  and  there  is  a  good  chance  for 
removal  of  the  cyst  wall.  Kadium  may  readily  be  inserted  on  any 
subsequent  occasion. 

Of  five  personal  cases  that  are  referred  to,  one  died  the  day  following 
operation  from  haemorrhage  into  the  growth.    Three  of  the  remaining 
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cases  benefited  considerably  for  varying  periods,  whilst  two  of  these 
were  subsequently  treated  by  the  insertion  of  radium  into  the  fossa. 
Better  results  would  probably  be  obtained  if  the  neurologist  and 
ophthalmologist  sent  the  cases  earlier  for  operation. 

DISCUSSION. 

Dr.  E.  A.  Peters  :  How  does  Mr.  Howarth  avoid  the  danger  of  haemor- 
rhage on  incision  of  the  dura  mater  ? 

Dr.  William  Hill  :  Dr.  Peters  lias  put  liis  finger  upon  the  point  that  had 
occurred  to  me.  I  operated  upon  one  of  these  cases  by  the  Hirsch  method 
through  the  septum,  and  it  was  a  comparatively  easy  operation.  I  excised  the 
dura,  and  began  removing  some  tissue,  and  then  I  encountered  some  previous 
haemorrliage.  I  at  once  apphed  gauze  soaked  witli  adrenalin,  and  allowed  it 
to  remain  in  fifteen  minutes.  When  I  removed  the  plug  hleeding  ve-commenced. 
I  re-plugged.  Later  I  was  called  to  the  hospital  because  the  patient  was  dying 
from  cerebral  pressure.  I  took  the  plug  out  and  bleeding  re- commenced.  I 
got  the  house  surgeon  to  plug  again,  but  the  patient  died.  Post-mortem  :  It 
was  found  that  the  sphenoidal  sinus  had  not  been  wounded.  Nine-tenths, 
probably  nineteen-twentieths,  of  these  tumours  are  in  the  diaphragm  of  the 
sella,  and  this  route  enables  radium  to  be  applied  :  and  if  a  cystic  case  this 
route  enables  it  to  be  drained.  In  serious  cases,  at  all  events,  the  more  obvious 
method  was  decompression  through  the  skull  direct  rather  than  by  the  nasal 
route.  I  published  some  statistics  about  this  operation  m  the  Transactions  of 
the  Medical  Society  of  London.  The  septal  route,  in  my  case,  did  not  present 
any  difficulty  owing  to  the  acromegaly. 

Mr.  J.  F.  O'Malley  :  Dr.  Hill's  case  was  the  last  communication  we  had 
on  this  subject.  Occasionally  I  had  the  opportunity  of  watching  Hirsch  do  an 
intranasal  operation  of  this  type.  When  Mr.  Howarth  had  entered  the  sellar 
cavity  how  much  of  the  tumour  did  he  think  he  would  be  able  to  remove  ? 
Had  he  any  means  of  satisfying  liimself  that  he  was  removing  the  whole 
tumour,  and  as  to  whether  the  benefit  was  really  due  to  having  removed  the 
mass  of  tumour  or  to  relieving  the  pressure  ? 

Mr.  W.  G.  Howarth  (in  reply)  :  With  regard  to  bleeding  at  the  time  of. 
the  operation,  I  have  only  operated  on  a  few  cases  and  I  am  fortunate  in 
having  had  practically  no  bleeding.  In  my  one  fatal  case  the  haemorrhage 
occurred  about  ten  hours  after  operation,  and  took  place  into  a  cystic  portion 
of  the  growth  above  the  diaphragma  sella?.  If  bleeding  should  occur  during 
the  operation  I  do  not  see  what  we  could  do  except  adopt  the  ordinary  surgical 
method  of  plugging.  As  regards  the  type  of  operation  that  I  personally  prefer, 
it  is  the  endonasal.  This  is  a  comparatively  simple  procedure,  and  gives 
a  very  good  exposure  of  the  posterior  sphenoidal  wall.  The  operation  was  not 
designed  for  the  removal  of  large  growths  and  should  be  regarded  mainly 
as  a  decompression  operation.  It  should,  I  think,  be  performed  earlier  than 
s  usually  the  case. 
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A    Series    of    Cases    of    Maxillary    Antral    Disease  :    Some 
Points    of    Interest. 

By   W.    S.    Syme,    M.D. 
(Read   by    Dr.   Irwin    Moore.) 

The  communication  is  based  on  878  cases  of  antral  disease  which 
have  been  observed  since  January,  1914.  Of  these,  both  antral  cavities 
were  affected  in  599 — the  right  alone  in  143,  and  the  left  alone  in 
136.  Operations  were  performed  on  293  double,  56  right,  and  47  left, 
and,  except  for  three  cases  in  which  the  intranasal  procedure  was 
adopted,  the  radical  antral  operation  was  performed.  Local  anaesthesia 
was  used  in  306,  and  general  anaesthesia  in  90  cases.  In  26  cases  choanal 
polypus  was  present,  and  in  two  of  these  there  was  a  choanal  polypus 
on  both  sides.  Ordinary  nasal  polypi  were  present  in  89  cases,  and 
atrophic  rhinitis  in  27.  Thirty-one  patients  complained  of  asthma 
Other  points  of  interest  are  discussed. 

Microscopical    Demonstration    in    the    Museum    Room. 
By  Wyatt  Wingrave,  M.D. 

(1)  "  Bleeding  wart  "  of  the  nasal  septum. 

(2)  Plasmoma  (granuloma  simplex)  of  the  nose.  (Pyronin  green 
stain.) 

(3)  Villous  papilloma  of  nasal  septum  (osseous  region). 

(4)  Arteritis  obliterans — middle  turbinals — tertiary  syphilis.  (Acid 
orcein  stain.) 

(5)  Faucial  tonsil  removed  by  enucleation  to  show  elastic  fibres. 
(Orcein  stain.) 

(6)  Acid-fast  bacilli  occurring  in  atrophic  rhinitis.  Pseudo-tubercle 
bacilli  stained  by  usual  method  (Z.  Neelsen,  /^  in.).  Their  close 
relationship  to  tubercle  bacilli.' 

(7)  Spirochii'ta  J(xtida  in  Vincent's  disease.  "  Negative  "  staining 
by  silver  colloid  method  (collargol).  Superior  to  Indian  ink  method 
and  easier  than  positive  staining  -^^  in. 

'  PrQC.  Eoxj.  Soc.  Med.,  1916,  ix  (Sect.  Laryng.),  p.  10. 
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(8)  False  "Vincent"  spirillosis.  Spirilla  and  leptothrix  (silver 
colloid  stain)  ^^  ^^' 

(9)  Perithelioma  and  endothelioma. 

These  growths  are  the  most  frequent  of  the  malignant  mesoblastic 
group  (sarcomata).  They  possess  but  a  local  malignancy,  as  they  do 
not  attack  adjacent  glands. 

Notes  on  Buccal  or  Sucking  Pads. 

Coronal  sections  (frozen)  through  heads  of  infants,  from  birth  to 
6  months  old.  Spherical  circumscribed  mass  of  true  adipose  tissue  in 
each  cheek.  Surrounded  by  well  defined  fibrous  capsules  from  which 
it  can  be  easily  "  shelled  "  out. 

In  one  emaciated  infant  (2  weeks  old)  the  pad  could  not  be  found. 

Although  imperceptible  in  some  cases  of  primary  emaciation,  the 
"  pads  "  do  not  appreciably  share  in  the  general  disappearance  of 
body  fat. 

Their  absence  is  responsible  for  the  "  sucking  "  difficulty  and  for 
"  false  adenoidism." 

Existence  not  referred  to  in  standard  works  on  anatomy. 
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Demonstration    on    "  Cases,    Casts,    and    Models    illustrating 

Rhinoplasty." 

By  H.  D.  Gillies,  F.E.C.S.,  and  G.  Seccombe  Hett,  F.R.C.S. 


Recent    Improvements   in   the    Technique    of   the    Application 
of  Radium  in  Malignant  Diseases  of  the  CEsophagus. 

Epidiascopic  Demonstration  by  William  Hill,  M.D.,  in  the 
Barnes  Hall,  elucidated  by  forty-five  screen  projections  of  skiagrams, 
illustrations  and  diagrams. 

Keplies  were  subsequently  given  to  a  number  of  questions  put  by 
a  member  of  the  audience. 

[This  communication  could  not  be  usefully  reported  in  abstract 
without  reproductions  of  the  irliole  of  the  illustrations,  which  the 
question  of  space  precludes  at  present.] 


A  PPEXDIX  :    M  USE  UM. 
INSTEUiMEXTS    AND    APPARATUS,    AND    SPECIMENS. 


Electrodes  for  the  Treatment  of  Ozasna  of  the   Nose  by 
Ionic  Medication,' 

Exhibited  by  Mr.  A.  J.  Hutchison. 

Specimens   representing   diseases   of    the'  following   regions   were 
exhibited : — 

(1)  Head  and  Face. 

(2)  Nares  and  Accessory  Sinuses. 

(3)  Pituitary  Fossa. 

(4)  Nasopharynx. 

'  Vide  "  A  Short  Note  on  a  Simple  Apparatus  for  applying  Ionic  Medication  to  the  Nasal 
Cavities,"  Journ.  Laryng.,  Rhin.,  and  (Jtol.,  1915,  xxx,  p.  385. 
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(5)  Mouth  and  Pharynx. 

(6)  Larynx. 

(7)  Trachea. 

(8)  Bronchi. 

(9)  Oesophagus. 
(10)   Stomach. 

A    full    description    of    the    more    interesting    specimens    will    be 
published  later  in  the  Proceedings. 


SCIENTIFIC    EELICS    OF    MOKELL    MACKENZIE.' 
Exhibited  in  the  Banies  Hall. 

(1)  Manuscripts  and  documents  formerly  belonging  to  the  late 
Sir  Morell  Mackenzie,  and  presented  to  the  Eoyal  Society  of  Medicine 
by  Mr.  Mayer. 

(2)  Laryngeal  and  nasal  instruments  formerly  in  the  possession  of 
or  designed  by  Sir  Morell  Mackenzie. 

A  number  of  these  were  presented  by  Mr.  Mayer,  whilst  the 
remainder,  which  came  into  the  possession  of  the  late  Mr,  Cresswell 
Baber  after  Sir  Morell  Mackenzie's  death,  were  presented  by  Mrs. 
Cresswell  Baber  through  Dr.  Dan  McKenzie. 


Her  Highness  Princess  Marie  Louise,  visited  the  Summer 
Congress  of  the  Section  of  Laryngology  on  Saturday  afternoon.  May  3. 
She  was  received  by  Brigadier-General  Birkett,  C.B.,  C.A.M.C.  (Hon. 
President  of  the  Congress),  Dr.  James  Donelan  (President  of  the 
Section),  Sir  Humphry  Kolleston,  K.C.B.  (President  of  the  Eoyal  Society 
of  Medicine),  Dr.  WiUiam  Pasteur  (Hon.  Treasurer),  and  Mr.  J.  Y.  W. 
MacAlister  (Secretary),  and  also  Dr.  Irwin  Moore,  one  of  the  Hon. 
Secretaries  of  the  Congress. 

Her  Highness  was  greatly  interested  in  the  exhibition  of  Plastic 
Facial  War  Injuries  from  Queen's  Hospital,  Sidcup,  shown  by  Major 
H.  D.  Gillies,  E.A.M.C.,  and  also  in  the  collection  of  manuscripts  and 
instruments  belonging  to  the  late  Sir  Morell  Mackenzie. 


'  These  relics  have  been  catalogued,  with  illustrative  notes,   by  Dr.   Irwin  Moore,   and 
published  in  the  Journ.  Laryng.,  Rhin,  and  OtoL,  1919,  xxxiv,  pp.  278-285. 
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Spirochcetosis    Icterohcemorrhagica. 

By  Sir  Berteaxd  Dawsox,  G.C.V.O.,  C.B.,  M.D. 

(ABSTRACT.) 
[This  paper  is  printed  in  extenso  in  the  Lancet,  November  2,  1918,  pp.  575-581.] 

■  Spirochxta  icterohaemorrhagica ,  discovered  by  Inada  and  Ido  in 
1914,  and  first  cultivated  by  Ito  and  Matsuzaki,  is  one  of  few  spiro- 
chaetes  known  to  be  pathogenic.  It  varies  in  length  between  4  and 
25  /x — average  8  to  9  /i ;  the  ends  are  sharp  and  often  hooked  ;  it  is 
irregularly  undulated  as  a  rule,  but  other  shapes  occur.  It  can  be 
grown  with  comparative  ease  in  a  variety  of  media,  at  temperature 
between  22^  and  32°  C.  Its  vitality  is  considerable,  though  capricious. 
These  spirochsetes  are  agglutinated  by  appropriate  antiserum. 

Clinical  Course. 

The  disease  is  most  often  sudden  in  onset,  beginning  with  shivers, 
head  and  body  pains,  great  prostration,  vomiting  and  diarrhoea,  and  a 
quick  rise  of  temperature  to  102^  F.  or  higher.  Within  three  or  four 
days  the  conjunctivae  become  sufifused,  and  labial  herpes  (often  haemor- 
rhagic)  is  common.  Bleeding  from  nose,  lungs,  stomach,  or  bowel,  or 
in  the  form  of  purpura,  occurs  in  severe  cases,  early  haemoptysis  being 
a  valuable  diagnostic  sign. 

Jaundice  appears  on  the  fourth  or  fifth  day,  sometimes  as  early  as 
the  second  or  as  late  as  the  seventh,  and  reaches  its  height  about  the 
tenth  or  twelfth  ;  it  may  be  intense.  Constipation  is  marked,  with 
light-brown  or  clay-like  stools ;  the  tongue  is  furred  and  brown  ;  the 
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liver  is  often  definitely  enlarged  and  the  upper  abdomen  tender.  The 
spleen  is  not  palpable.  The  axillary  and  inguinal  glands  may  be 
enlarged  and  shotty. 

In  severe  cases  there  is  acute  bronchitis,  with  respiration-rate 
up  to  30.  The  pulse  is  slow  in  proportion  to  the  pyrexia,  but  the 
blood-pressure  is  higher  than  in  enteric  fever.  Early  weakness  and 
prostration  are  characteristic.  Death  is  preceded  by  coma,  and  some- 
times by  twitchings,  convulsions  and  ursemic  breathing.  The  urine 
contains  much  bile  :    albumin  and  casts  are  commonly  present. 

In  acute  cases  irregular  pyrexia  lasts  ten  to  fourteen  days  and  ends 
by  lysis,  but  a  secondary  rise  of  fever  may  occur  early  in  the  third 
week.  Convalescence  is  slow,  but  recovery,  when  it  takes  place,  is 
complete.     Many  cases  are  mild  and  ill-defined. 

Morbid  Appeaeances  in  Fatal  Cases. 

The  duodenal  mucous  membrane  is  verj-  oedematous  and  congested 
and  of  a  dark-blue  plum  colour,  with  a  red  raised  area  round  the  bile- 
duct  orifice.  The  stomach  and  first  8  ft.  of  jejunum  are  also  inflamed, 
but  less  noticeably  ;  the  rest  of  the  intestines  normal  and  likewise  the 
common  bile-duct  except  at  its  termination.  Many  enlarged  lymph 
glands  are  found  at  the  edge  of  the  lesser  omentum  and  about  the 
bile-ducts.  The  ampulla  is  swollen,  congested  and  blue,  and  in  one 
case  was  filled  with  a  plug  of  cell  nuclei  and  mucin.  In  some  instances 
the  spirochfcetal  infection  is  evidently  localized  in  the  duodenum,  but  in 
others  the  duodenum  shows  no  notable  change. 

The  morbid  changes  in  the  liver  vary — they  may  be  insignificant, 
slight,  or  advanced.  Sometimes  the  naked-eye  changes  are  ill-marked 
when  microscopical  section  shows  cell  damage  somewhat  resembling 
that  seen  in  acute  yellow  atrophy.  In  a  rapid  acute  case  the  liver 
showed  advanced  changes — both  naked-eye  and  microscopic  :  it  was 
small,  with  wrinkled  capsule,  and  contained  many  necrotic  areas  in 
which  the  cells  were  quite  destroyed  and  only  the  interstitial  frame- 
work was  left ;  elsewhere  the  cells  showed  some  signs  of  reaction,  and 
the  endothelial  lining  of  the  bile  capillaries  appeared  to  be  healthy. 

The  kidney  changes  also  vary,  though  not  so  much.  They  range 
between  cloudy  swelling  and  disorganization  approaching  to  necrosis. 
The  spleen  and  pancreas  are  unaffected,  but  peritoneal,  subpleural  and 
subpericardial  haemorrhages  are  common,  and  haemorrhage  may  occur 
within  the  lung  substance. 
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Jaundice. 

Thus,  clinically  as  well  as  pathogenically,  the  brunt  of  the  infection 
does  not  always  fall  on  the  same  organs.  But  the  duodenum  and  liver 
are  often  affected,  and  hence  jaundice  is  common. 

(1)  Where  the  duodenum  and  papilla  are  inflamed  and  swollen,  and 
the  liver  itself  is  unchanged  save  for  bile  stasis,  the  jaundice  is  due  to 
obstruction  of  the  outlet  of  the  common  bile-duct. 

(2)  Where  the  lobules  are  disorganized  and  the  cells  and  intra- 
hepatic ducts  are  damaged,  the  jaundice  is  due  to  interference  with  the 
drainage  of  bile  within  the  liver. 

(3)  Where  there  is  no  definite  liver  change  and  no  duodenal 
swelling,  jaundice  is  absent. 

Pathologically,  there  is  a  striking  resemblance  between  spiro- 
chaetosis  icterohsemorrhagica  and  acute  and  subacute  yellow  atrophy. 
Clinically,  acute  yellow  atrophy,  though  running  a  rapid  course  as  a 
rule,  may  last  fourteen  or  more  days.  Again,  the  clinical  picture  may 
be  that  of  acute  yellow  atrophy,  yet  no  characteristic  liver  changes 
are  found  after  death,  and  such  cases  are  called  "  icterus  gravis." 
Further,  Rolleston  has  described  a  case  of  acute  jellow  atrophy  without 
jaundice. 

I  suggest  that  what  we  style  in  the  post-mortem  room  acute  yellow 
atrophy  is  the  fullest  anatomical  expression  of  a  destructive  process  of 
which  there  are  several  grades,  and  which  may  be  caused  by  several 
agencies,  including  Spiroch-ita   icterolurynorrhagica. 

The  disease  as  it  occurs  in  the  guinea-pig  has  bearings  upon  the 
human  problem.  Mice,  rats,  and  rabbits  are  also  prone  to  it,  but 
guinea-pigs  are  the  most  susceptible.  In  the  guinea-pig  the  incubation 
period  is  six  to  thirteen  days ;  the  manifestations  are  fever,  conjunctival 
congestion,  haemorrhages,  jaundice  and  albuminuria.  Jaundice  appears 
when  the  pyrexia  is  at  its  height ;  twenty-four  hours  later  the 
temperature  falls  below  normal,  collapse  sets  in,  and  death  follows. 
Spirocha^tes  appear  in  the  blood  and  urine.  Jaundice  is  occasionally 
absent.  The  pathological  changes  are  characteristic.  The  skin  and 
internal  surfaces  are  yellow,  haemorrhages  are  widespread,  the  lymph 
glands  and  the  bowel  are  congested  and  often  haemorrhagic.  The 
liver  to  the  naked  eye  is  natural,  but  microscopically  changes  are  seen 
varying  from  cloudy  swelling  to  acute  parenchymatous  degeneration 
with  necrotic  areas.  The  kidneys  are  congested  and  haemorrhagic  and 
show  parenchymatous  nephritis.      Haemorrhages  are  usual  under  the 
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pleurae,  in  the  lung,  and  in  the  suprarenals.  Abundant  spirochsetes 
are  found  with  ease  in  the  blood,  urine  and  faeces,  and  in  the  liver, 
kidneys  and  suprarenals. 

The  source  of  infection  in  man  is  probably  to  be  found  in  water  and 
food  fouled  by  the  urine  of  infected  rats. 

Diagnosis. 

In  the  early  stage  the  symptoms  are  those  common  to  enteric, 
influenza  and  trench  fever.  Haemorrhages  should  arouse  suspicion ; 
also  conjunctival  suffusion  and  haemorrhagic  herpes.  Diagnostic 
inoculation  of  a  guinea-pig  is  of  small  use  after  the  eighth  day ; 
but  the  test,  when  positive,  is  conclusive.  Spirochaetes  appear  in  the 
urine  about  the  ninth  day,  increasing  in  number  towards  the  fifteenth 
day,  and  disappearing  at  the  end  of  the  fifth  week;  the  technique  of 
identification  needs  practice.  The  specific  spirochaete  is  excreted  by  the 
kidneys,  and  contaminating  urethral  spirochaetes  of  the  meatal  type 
must  be  eliminated.  Eecent  investigations,  how^ever,  have  shown  that 
spirochaetes  other  than  Spirochaeta  icterohaemorrhagica,  but  resembling 
it,  are  excreted  by  the  kidneys  in  some  cases  of  obscure  fever  (P.U.O.). 

A  positive  diagnosis  must  rest  on  the  presence  of  the  typical 
spirochaete,  taken  in  conjunction  with  the  clinical  evidence. 

DISCUSSION. 

Major-General  Sir  David  Beuce  :  No  spirochsetes  have  been  found  in 
cases  of  jaundice  in  South  Africa.  There  is  no  proof  that  spirochaetes  have 
been  found  in  trench  fever.  None  are  present  if  precautions  are  taken  in 
collecting  the  urine.  There  does  not  yet  appear  to  be  sufficient  proof  to 
warrant  the  assumption  that  the  infection  with  Spirochaeta  icterohaemorrhagica 
takes  place  by  the  mouth.  The  same  thing  was  said  of  malaria  before  it  was 
proved  otherwise.     Infection  may"  occur  through  the  skin. 

Dr.  H.  D.  EOLLESTOX  :  Probably  many  cases  of  "  Weil's  disease  "  are 
spirochaetal  jaundice,  whilst  the  splenic  enlargement  in  others  may  be  evidence 
of  enteric  jaundice.  Is  there  any  evidence  of  acidosis  in  the  terminal 
stages  (with  coma  and  air- hunger)  ?  Has  Sir  Bertrand  Dawson  tried  the 
serum  of  patients  who  have  recovered '?  I  believe  the  Japanese  have  used 
horse  serum. 

Sir  Beeteaxd  Dawson  (in  reply) :  I  have  not  used  the  Japanese  serum, 
as  the  cases  have  become  so  mild.  We  have  used  serum  prepared  in  England, 
but  the  number  of  cases  have  been  too  few  to  enable  any  judgement  as  to  the 
result  being  formed.  I  tested  for  acidosis  in  one  case,  but  obtained  a  negative 
result. 
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Transfusion    in    Diseases    of    the    Blood.' 

By  0.  Leyton.  M.D. 

Although  I  have  transferred  more  than  60  htres  of  blood  from 
donors  to  recipients,  I  am  not  in  a  position  to  make  any  positive 
statements  as  to  the  efficacy  of  transfusions.  The  main  object  of  this 
paper  is  to  descrilje  the  method  adopted  and  the  result  obtained. 

About  seven  years  ago  a  man  suffering  from  pernicious  anaemia 
was  admitted  to  a  ward  in  the  London  Hospital  and  placed  in  a  bed 
adjacent  to  one  occupied  by  a  patient  whose  blood  contained  nine 
million  red  cells  per  cubic  millimetre  and  150  per  cent,  haemoglobin. 
This  coincidence  suggested  the  transfusion  of  the  anaemic  with  blood  of 
the  erythrsemic,  and  the  transference  of  a  small  amount  of  the  anaemic 
blood  to  the  erythraemic.  The  risks  associated  with  the  transfusion 
were  explained  to  the  patients,  both  of  whom  asserted  that  their  lives 
were  not  worth  living  unless  some  alleviation  were  given  them,  and 
that  therefore  they  would  submit  most  willingly  to  any  treatment  that 
I  thought  advisable,  however  great  the  risk. 

A  20  c.c.  syringe  was  fitted  with  a  three-way  tap,  suitable  rubber 
tubes  attached,  and  appropriate  needles.  The  whole  of  the  apparatus 
was  washed  out  with  liquid  paraflin  and  drained.  Blood  was  drawn 
into  the  syringe  from  a  vein  of  the  erythraemic  patient  and  injected 
into  a  vein  of  the  patient  suffering  from  pernicious  anaemia.  After 
40  c.c.  had  been  injected  the  man  complained  of  extremely  severe  cramp 
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in  his  limbs.  The  transfusion  was  stopped.  No  anaemic  blood  was 
injected  into  the  erythrsemic.  A  quarter  of  an  hour  later  the  symptoms 
subsided.  It  was  found  that  the  blood  had  improved  from  IJ  million  to 
2i  million  red  cells  per  cubic  millimetre. 

At  that  time  I  was  not  acquainted  with  Moss's  work  on  iso- 
agglutinins,  and  inclined  to  the  view  that  the  symptoms  which  simulated 
caisson  disease  must  have  been  caused  by  minute  quantities  of  liquid 
paraffin  obstructing  the  capillaries  of  the  central  nervous  system. 

The  anaemic  patient  felt  so  much  better  that  he  requested  me  to 
give  him  another  transfusion  in  spite  of  the  discomfort  the  first  had 
entailed.  On  the  second  occasion  care  was  taken  to  expel  all  excess  of 
liquid  paraffin ;  a  glass  window  was  put  in  the  tube  close  to  the  needle 
to  be  certain  that  no  air  was  injected  ;  80  c.c.  were  injected  when  the 
same  symptoms  appeared  along  with  nausea,  vomiting,  and  severe 
palpitation  of  the  heart.  The  cause,  in  all  probability,  was  temporary 
obstruction  of  the  finer  vessels  of  the  central  nervous  system  by  clumps 
of  red  cells.  The  donor  belonged  to  Group  2  whilst  the  patient  was 
either  Group  3  or  4.  No  lasting  improvement  followed  the  second 
transfusion,  and  the  patient  left  the  hospital  several  months  later  in  a 
condition  similar  to  that  in  which  he  was  admitted. 

In  June,  1916,  I  was  anxious  to  carry  out  a  series  of  transfusions  in 
a  case  of  recurrent  pernicious  anaemia,  but  did  not  obtain  consent  of  all 
concerned  until  January,  1917,  when  the  patient  was  in  extremis. 
The  red  cells  were  about  half  a  million  per  cubic  millimetre,  there  was 
considerable  oedema,  and  his  mind  was  wandering.  The  patient's  blood 
was  of  Group  4.  Students  of  the  London  Hospital  volunteered  as 
donors.  I  decided  to  use  the  multiple  syringe  method  because  it  was 
obvious  that  many  transfusions  would  have  to  be  performed,  and 
therefore  some  method  which  did  not  entail  any  cutting  or  obliteration 
of  veins  should  be  adopted.  I  found  that  there  was  no  difficulty  in 
transferring  200  to  300  c.c.  by  this  method,  but  then  the  blood  in  the 
needle  inserted  into  the  donor's  arm  clotted,  and  a  fresh  needle  had  to 
be  inserted  into  a  fresh  vein.  In  order  to  obtain  600  c.c.  the  donor  had 
to  be  pricked  at  least  three  times,  and  sometimes  when  fright  hastened 
the  clotting  of  the  blood  the  number  might  rise  to  four  or  five. 

In  my  hands  this  difficulty  could  not  be  overcome  by  having 
especially  well-polished  needles,  nor  by  lining  them  with  grease  unless 
the  lumen  was  very  great,  too  great  to  introduce  with  ease  into  the 
vein  of  an  average  man  :  therefore  I  had  needles  made  with  cannulas. 
If  the  blood  in  the  cannula  clotted,  that  cannula  was  withdrawn  and 
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a  fresh  one  inserted.  By  this  method  an  unhmited  quantity  of  blood 
might  be  obtained  by  pricking  the  donor  on  one  occasion  only.  Needles 
and  cannulas  of  various  gauges  were  made.  Perhaps  the  most  important 
detail  is  the  sharpness  of  the  needles.  It  is  essential  for  the  needle  to 
be  sharpened  every  time  it  is  used,  and  it  is  wise  for  the  operator 
to  sharpen  it  himself,  since  the  correct  angle  and  curve  make  it  easy  to 
insert  into  a  vein.  Instrument  makers  rarely  combine  the  correct  angle, 
curve  and  point.  The  cannula  should  project  about  0*5  mm.  beyond 
the  point  of  the  needle,  and  the  end  should  be  rounded  to  prevent  it 
damaging  the  wall  of  the  vein. 

The  syringes  used  were  of  20  c.c.  capacity  and  had  about  10  cm.  of 
rubber  tubing  attached.  The  capacity  of  the  tubing  was  about  1  c.c. 
At  the  end  of  the  tubing  a  nozzle  was  fixed  which  fitted  the  mount 
of  the  needle.  The  nozzle  made  an  air-tight  joint  when  inserted  into 
the  mount  of  the  needle.  The  syringes  were  coated  with  vaseline  and 
washed  out  with  liquid  paraffin  in  order  that  the  tubing  and  nozzle 
should  be  lined  with  grease.  The  rubber  tubes  were  filled  with  a 
solution  of  sodium  citrate  5  per  cent.,  and  sodium  chloride  0'45  per  cent. 
The  object  of  this  solution  was  twofold  :  it  prevented  the  waste  of  blood, 
and  coagulation.  Very  often  it  was  unnecessary  to  make  the  solution 
mix  with  the  blood  in  the  syringe,  it  floated  upon  the  blood  and  when 
the  piston  of  the  syringe  was  pressed  down,  it  filled  the  rubber  tubing 
and  ensured  all  the  blood  drawn  from  the  donor  reaching  the  recipient. 
It  might  be  argued  :  Why  have  any  tubing  attached  to  the  syrmges, 
why  not  fit  the  syringe  direct  to  the  needle?  Any  operator  who 
attempts  to  inject  thirty  syringefuls  of  blood  will  appreciate  the 
advantage  of  having  a  flexible  union,  and  of  being  able  to  move  the 
syringe  a  little  without  damaging  the  vein.  The  tubing  must  be  about 
10  cm.  long,  in  order  that  the  nozzle  at  the  end  may  be  held  between 
the  finger  and  thumb  whilst  the  syringe  rests  in  the  palm  of  the  hand. 
This  allows  the  operator  to  hold  the  shank  of  the  needle  with  the  left 
hand  whilst  he  fits  the  nozzle  into  it  with  syringe  and  nozzle  in  the 
right  hand.  If  the  blood  showed  any  tendency  to  clot,  the  citrate 
solution  was  made  to  mix  with  the  blood  by  shaking  the  syringe 
slightly. 

At  the  present  day  it  is  almost  unnecessary  to  insist  on  the 
importance  of  the  solution  being  made  with  distilled  water  which  has 
been  sterilized  immediately  after  distillation,  before  there  has  been  any 
growth  of  microbes  in  it.  Vessels  containing  sterile  normal  saline 
should  be  at  the  side  of  recipient  and  donor,  in  case  the  rate  of  drawing 


8  Leyton :    Transfusion  in  Diseases  of  the  Blood 

and  injecting"  the  blood  does  not  correspond  :  the  interval  may  be  filled 
by  passing  saline  through  the  cannula  and  thereby  preventing  any  clot 
forming  in  the  vein.  The  introduction  of  the  needle  into  the  vein  is 
facilitated  by  distending  the  vein.  The  maximum  pressure  of  blood 
in  the  vein  may  be  attained  by  applying  a  pneumatic  armlet  and 
compressing  the  air  in  it  to  the  diastolic  blood-pressure  of  the  donor  or 
patient.  The  arm  should  be  kept  warm  until  all  has  been  prepared, 
and  everything  ready  for  the  introduction  of  the  needle  into  the  vein. 
The  pressure  of  the  armlet  should  not  be  released  until  the  cannula  has 
been  passed  through  the  needle.  When  the  transfusions  are  carried 
out  with  short  intervals  the  needle  may  be  introduced  on  several 
occasions  into  the  same  vein,  through  the  same  puncture  in  the  skin. 
The  selection  of  the  donor  depends  upon  a  variety  of  circumstances. 
Of  course  it  is  advisable  for  the  donor  to  belong  to  the  same  group 
as  the  recipient.  Some  surgeons  assert  that  this  is  not  true  when 
transfusing  for  a  simple  loss  of  blood  :  on  that  point  I  am  not  in  a 
position  to  express  an  opinion,  but  that  it  is  essential  in  transfusion  for 
-diseases  of  the  blood  is  extremely  probable.  The  experience  related 
earlier  in  this  paper  proves  it,  and  the  following  confirms  the  view  : 
A  girl,  aged  20,  suffering  from  aplastic  anaemia  belonged  to  Group  4  and 
had  had  several  transfusions  from  donors  of  the  same  group.  On  one 
occasion  after  I  had  injected  two  syringefuls  of  blood  she  complained  of 
feeling  faint  and  sick,  then  of  her  skin  itching  and  her  hands  swelling. 
The  transfusion  was  stopped.  The  patient  had  a  variety  of  symptoms — 
palpitation  of  the  heart,  rigors,  urticaria,  slight  purpura,  vomiting, 
albuminuria  and  haemoglobinuria.  The  donor  had  been  placed  in 
Group  4  several  months  previously,  and  had  given  blood  to  a  patient 
of  that  group  with  quite  happy  results.  Upon  investigating  his  blood 
again,  he  was  found  to  belong  to  Group  3.  This  appears  to  be  a  case  of 
a  man  changing  from  one  group  to  another,  but  it  is  within  the  limits 
of  possibility  that  the  earlier  grouping  was  an  error,  but  then  one  would 
have  expected  his  blood  to  have  disagreed  with  the  patient  of  Group  4. 
Not  only  did  the  patient's  blood  agglutinate  that  of  the  donor  on  this 
occasion  but  also  hgemolysed  it,  so  that  harm  only  could  have  resulted 
from  a  more  voluminous  transfusion,  I  have  heard  of  a  case  of  death 
following  transfusion  with  blood  of  a  donor  taken  at  random.  I  believe 
the  surgical  practice  is  to  take  blood  from  donors  of  Group  4  only, 
because  their  red  cells  will  not  be  agglutinated  by  the  serum  of  the 
recipient.  It  is  within  the  limits  of  possibility  that  this  practice  would 
not  be  detrimental  in  diseases  of  the  blood  :  there  must,  however,  be  the 
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risk  that  the  serum  of  the  blood  injected  may  hsemolyse  and  damage 
the  red  cells  of  the  patient  if  he  be  of  some  other  group.  Malaria, 
syphilis  and  tuberculosis  might  possibly  be  transferred,  and  therefore 
donors  must  be  free  from  these  diseases.  When  questioning  a  donor  it 
is  my  custom  to  point  out  that  these  diseases  are  communicable,  and  if 
he  has  any  of  them  to  tell  me.  By  putting  the  question  in  this  way, 
the  donor  does  not  acknowledge  syphilis  by  stating  that  he  is  unsuitable. 

Although  the  blood  of  a  close  relative,  when  of  the  same  group, 
may  possess  certain  advantages,  nevertheless  I  prefer  a  donor  who  is 
unacquainted  with  the  patient,  because  frequent  transfusions  may  be 
necessary,  and  the  donor  may  assert  falsely  that  he  is  feeling  quite  well 
in  order  to  supply  further  blood  to  his  relative  or  friend.  If  the  trans- 
fusion is  for  a  surgical  operation  and  only  a  single  transfusion  is 
anticipated,  I  see  no  reason  for  avoiding  relatives  as  donors.  The 
preparation  of  the  donor  consists  in  explaining  to  him  that  he  will  not 
feel  any  ill-effects  of  the  loss  of  blood  :  that  only  600  to  700  c.c.  of 
blood  will  be  taken,  less  than  half  the  amount  which  he  could  lose 
without  any  discomfort.  Usually  the  donor  is  given  a  cup  of  coffee 
shortly  before  the  transfusion  (I  found  that  this  was  better  than  a 
whisky  and  soda)  and  is  encouraged  to  smoke  during  the  operation. 
His  attention  is  diverted  by  suitable  conversation.  On  two  or  three 
occasions  subjective  symptoms  have  arisen,  but  nothing  of  any 
importance.  It  has  been  noticed  that  when  the  donor  is  frightened 
his  blood  usually  clots  rapidly  :  sometimes  when  he  feels  faint  the  blood 
ceases  flowing  from  the  vein.  A  short  interval  during  which  saline  is 
injected  is  required,  and  the  transfusion  proceeds. 

There  are  no  after-effects.  Often  a  donor  has  given  blood  in  the 
evening  and  been  up  at  six  o'clock  the  next  morning  and  done  physical 
work  before  breakfast :  one  of  the  London  Hospital  porters  gave  blood 
at  least  six  times  in  three  months,  and  did  not  have  one  extra  hour 
off  duty.  I  am  in  favour  of  using  the  same  donor  frequently,  because  it 
is  within  the  limits  of  possibility  that  the  repeated  removal  of  blood 
leads  to  the  production  of  some  hormone,  which  will  stimulate  the 
blood-forming  cells.  This  hormone  may  be  useful  to  the  patient 
suffering  from  aplastic  anaemia.  I  am  not  acquainted  with  any 
argument  which  tends  to  show  that  it  is  unwise  to  use  the  same 
donor  on  many  occasions.  None  of  the  donors  who  have  given  blood 
on  many  occasions  have  suffered  any  ill-effects. 

The  preparation  of  the  patient  is  simple,  and  consists  of  depriving 
him  of  all  but  the  lightest  of  food  for  six  hours  before  the  transfusion. 
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After  some  transfusions  the  patients  have  had  rigors  and  short  pyrexia. 
It  is  my  impression  that  these  are  rendered  less  frequent  and  less  intense 
by  the  hypodermic  injection  of  a  small  dose  of  morphine  and  hyoscine 
half  an  hour  before  the  transfusion  begins.  The  origin  of  its  use  was 
the  work  of  Drs.  A.  S.  and  Helen  Leyton,  who  found  that  anaphylactic 
effects  were  diminished  or  abolished  by  those  drugs. 

The  100  transfusions  upon  which  this  paper  is  based  were  distributed 
most  unevenly  amongst  ten  patients,  one  having  more  than  fifty  trans- 
fusions, whilst  two  had   only   one  transfusion  each.     I  should  like  to 
record   the  observations  which   seem   common   to  the  majority,  before 
givmg  details  of  each  case.     The  immediate  effect  of  the  transfusion 
is  masked  by  that  of  morphine  and  hyoscine.     When  these  drugs  have 
passed,  the  patient  feels  much  less  ill.      Some  have  described  it  as  like 
the  effect  of  a  bottle  of  champagne  without  the  subsequent  depression. 
When    there    has    been    haemorrhage    from   the    bowel    or  uterus  that 
hasmorrhage    has    ceased.       The    vomiting    and    nausea  —  sometimes 
accompanied  by  diarrhoea  common  in  extreme  anaemia — are  alleviated. 
The  blood  picture  improves,  and  often  the  increase  in  the  number  of 
red  cells  on  the  day  following  the  transfusion  is  greater  than  that  which 
could  be  accounted  for  by  the  simple  addition  of  red  cells  to  the  plasma 
of  the  patient,  together  with  the  red  cells  that  were  there  before  the 
transfusion.     Perhaps  the  explanation  of  this  may  lie  in  polyuria,  which 
is  very  noticeable  during  the  first  few  hours  after  the  transfusion,  but 
one  must  remember  that  this  follows  the  thirst  which  is  created  by  the 
hvoscine  and  morphine.     This  increase  in  the  number  of  red  cells  may 
be  maintained  or  may  disappear  during  the  next  four  days.     My  experi- 
ence is  insufficient  to  decide  whether  one  may  conclude   that  the  rapid 
disappearance  of  the  red  cells  points  to  ordinary  pernicious  anaemia,  in 
which  red  cells  are  manufactured  and  destroyed  at  an  excessive  rate  ; 
whilst  the   maintenance   of  the  red  cells  occurs  in  aplastic  anaemia,  a 
condition   characterized  by  marrow   which    normally   forms    red    cells 
altering  into  a  fatty  variety,  the  main  cause  of  the  disease  being  the 
diminution  in  the  manufacture  of  red  cells,  rather  than  any  abnormal 
destruction.     In  one  case  the  red  cells  were  estimated  and  found  to  be 
500,000  red  cells  per    cubic   millimetre.     Taking    the    weight    of   the 
patient    as  9    st.,    it  might  be  assumed    that    her    blood    volume    was 
4    litres,   therefore  the   total   number  of  red    cells   in    her    blood    was 
2  X  10^^     After    five    transfusions    of    600    c.c.    each — i.e.,    3    litres — 
her  red  cells  were  5,000,000  per  cubic  millimetre,  that  is  to  say,  we 
added  16  x  10^^  of   the    red    cells,  and    after    that    it  was    found    she 
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possessed  20  x  10^-  red  cells,  the  difference  being  5  x  10^-,  whilst  the 
number  of  red  cells  she  originally  had  was  "2  x  10^\  Therefore, 
during  that  time  she  must  have  made  48  x  10^'  red  cells,  in  addition 
to  those  which  she  had  destroyed,  or  her  blood  must  have  become 
concentrated  to  a  considerable  extent. 

At  first  sight  this  seems  a  marvellous  success  for  treatment  by 
transfusion,  but  it  is  only  apparent  because  relapse  occurred  within 
a  month.  The  red  cells  were  below  a  million  after  that  period.  A 
further  series  of  transfusions  raised  the  number  of  red  cells  once  more 
to  within  measurable  distance  of  5  million,  but  the  rate  of  manufacture 
was  slower  than  the  rate  of  destruction,  and  therefore  from  time  to  time 
further  transfusions  had  to  be  given. 

In  the  first  case  of  pernicious  anaemia  which  received  a  series  of 
transfusions  the  improvement  after  each  injection  was  very  transient, 
and  after  eight  injections  of  about  400  c.c.  each  no  appreciable  alteration 
was  observed.  These  injections  had  been  given  at  an  interval  of  several 
days.  I  decided  that  it  would  be  wise  to  diminish  the  interval,  and  a 
further  series  of  twelve  were  given  on  alternate  days.  This  led  to  the 
red  cells  rising  to  3J  million,  and  since  the  spleen  was  enlarged  it  was 
decided  to  remove  it.  The  operation  was  carried  out  with  extreme  care, 
and  although  the  spleen  was  adherent  over  quite  a  large  area,  the  loss  of 
blood  was  small.  The  patient  made  a  good  recovery.  Three  weeks 
later  a  transfusion  was  given,  and  the  patient  then  went  into  the 
country ;  but  during  the  two  years  that  followed,  relapses  occurred 
from  time  to  time,  and  altogether  more  than  50  pints  were  transfused. 
The  patient  was  able  to  walk  about,  and  just  before  his  death — which 
was  traumatic  and  in  no  way  connected  with  the  treatment — he  ex- 
pressed the  intention  of  undertaking  useful  work,  for  he  felt  quite  equal 
to  it.  Usually  five  transfusions  sufficed  to  raise  his  blood  from  slightly 
below  2  million  to  3J  million  red  cells  per  cubic  millimetre,  and  he  fol- 
lowed the  advice  of  having  transfusions  whenever  his  blood  fell  and 
remained  for  more  than  three  weeks  below  2  million.  In  this  case 
transfusion  may  have  been  considered  a  success,  although  one  must 
realize  that  no  cure  had  occurred,  but  the  patient  was  being  kept 
alive  indefinitely  by  transfusions.  One  must  also  realize  that 
pernicious  anaemia  is  an  extremely  variable  disease,  but  I  cannot 
help  thinking  that  the  patient  would  have  died  two  years  earlier 
from  anaemia  if  transfusions  had  not  been  ad(>pted.  This  case 
was  exceptional  in  another  way — namely,  that  it  was  possible  to 
carry  out  this   very  large    number   of   transfusions.       Frequently    the 
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vein  into  which  the  injection  of  blood  is  made  becomes  thrombosed. 
It  is  true  that  when  left  alone  for  some  weeks  the  thrombus  is 
absorbed,  and  the  vein  can  be  used  again :  but  this  is  not  invariably 
the  case,  and  in  more  than  one  patient  transfusions  have  had 
to  cease,  because  the  superficial  veins  in  the  arms  became  occluded, 
and  no  other  suitable  veins  presented  themselves.  In  some  of  these 
cases,  veins  have  been  dissected  out  and  cannulae  tied  in,  but  this 
method,  too,  is  limited. 

One  of  the  most  interesting  cases  in  which  transfusion  appeared  io 
do  good  was  a  woman,  aged  44,  who  had  been  admitted  to  the  London 
Hospital  with  a  diagnosis  of  ovarian  cyst  with  a  twisted  pedicle. 
Laparotomy  was  performed,  and  a  large  spleen  with  a  twisted  pedicle 
w^as  removed.  Examination  of  her  blood  showed  that  she  was  suffering 
from  myeloid  leukaemia.  She  was  given  arsenic  in  various  forms,  and 
improved  greatly.  After  several  months  she  returned  to  the  London 
Hospital  suffering  from  anaemia,  red  cells  less  than  1  million,  haemo- 
globin 20  per  cent.  Arsenic  did  not  lead  to  any  improvement.  Her 
blood  happened  to  belong  to  Group  3,  and  just  at  that  time  an  ery- 
thraemic  patient  of  the  same  blood  group  was  admitted  to  the  hospital 
to  be  bled.  His  blood  was  injected  into  the  patient  suffering  from 
leukaemia  :  600  c.c.  were  transferred.  Following  this  transfusion  her 
red  cells  gradually  mounted  to  5  million  without  any  treatment  with 
drugs,  and  she  left  the  hospital  feeling  comparatively  well.  One  must 
be  guarded  in  drawing  any  conclusions,  because  ruyelogenous  leukaemia 
is  a  disease  with  a  very  variable  course. 

Two  cases  of  aplastic  anaemia  underwent  several  series  of  trans- 
fusions, and  it  was  found  that  the  first  series  led  to  a  greater  improve- 
ment than  the  second  series,  but  after  three  or  four  series,  haemorrhage 
occurred  from  the  uterus  and  bowel,  and  although  this  haemorrhage 
ceased  for  a  short  time  after  another  transfusion,  it  returned  again 
within  a  few  days,  and  it  became  a  practical  impossibility  to  replace  the 
blood  lost  and  destroyed.  Both  these  cases  developed  vomiting  and 
diarrhoea.  One  patient  is  still  under  observation,  and  all  that  can  be 
ascribed  to  the  transfusions  is  an  amelioration  of  symptoms,  which  may 
make  the  end  less  trying. 

In  one  case  of  so-called  chronic  pernicious  anaemia  in  which  the 
patient  was  complaining  of  loss  of  strength,  and  was  under  the 
impression  that  he  was  becoming  more  ill  than  ever  before,  a  series 
of  five  transfusions  raised  the  number  of  red  cells  from  2  to  3i  million 
per    cubic    millimetre,  and    the    general    condition    improved  greatly. 
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Although  the  number  of  red  cells  was  not  maintained,  the  patient  has 
been  able  to  carry  on  arduous  work  for  more  that  a  year,  and  has  not 
needed  any  more  transfusions.  In  one  case  of  acute  pernicious  anaemia 
associated  with  cirrhosis  of  the  liver,  I  was  induced  to  give  two  trans- 
fusions. Although  the  donor  was  of  the  same  blood  group  as  the  patient, 
each  transfusion  was  followed  by  vomiting  and  discomfort,  whilst  the 
improvement  in  the  blood  picture  was  almost  negligible.  I  did  not 
think  that  I  was  justified  in  continuing  the  treatment,  especially  as  the 
patient  was  fairly  advanced  in  years. 

In  one  case  I  gave  two  transfusions  from  the  son  of  the  patient.  I 
was  unable  to  take  more  than  300  c.c.  Other  donors  were  not  pro- 
curable. These  two  transfusions,  it  is  true,  prolonged  the  life  of  the 
patient,  but  only  by  a  few  weeks. 

Conclusions. 

(1)  In  the  majority  of  cases  symptoms  are  alleviated  by  the 
transfusions. 

(2)  In  some  cases  a  series  of  transfusions  at  short  intervals  led  to 
the  blood  becoming  normal  for  a  time. 

(3)  Perhaps  in  a  small  percentage  of  cases  life  can  be  maintained 
indefinitely  by  supplying  the  blood  at  the  rate  it  is  destroyed. 

(4)  In  many  cases  disease  is  progressive,  and  that  in  spite  of  giving 
transfusions.  The  blood  picture  becomes  worse  and  worse  and  death 
is  only  postponed  for  a  short  time. 

I  must  express  my  best  thanks  to  Dr.  P.  N.  Panton,  who  has 
assisted  me  in  every  way  in  carrying  out  these  transfusions. 

The  expenses  have  been  defrayed  in  part  by  a  grant  from  the 
research  fund  of  the  London  Hospital  Medical  College,  and  in  part 
by  a  donation  from  Captain  Percy  Sabel  to  the  London  Hospital  for 
the  express  purpose  of  this  investigation. 
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Apyrexial    Symptoms    in    Malaria.^ 
By  Gordon  Ward,  M.D. 

In  the  course  of  conversations  with  those  who  have  seen  many 
cases  of  malaria,  I  have  been  unable  to  find  any  general  recognition  of 
those  symptoms  which  are  unaccompanied  by  pyrexia.  Nor  have  I 
been  able  to  gather  any  opinions  as  to  what  symptoms,  excepting  those 
described  as  malarial  cachexia,  which  might  be  held  to  justify  a 
diagnosis  of  malaria  when  the  parasite  is  not  present  in  the  blood — 
e.g.,  when  a  patient  presents  himself  the  day  after  an  alleged  rigor 
who  has  in  the  meantime  taken  quinine. 

In  the  last  thousand  hospital  cases  which  have  been  under  my  care 
particular  attention  has  been  paid  to  these  symptoms  in  the  belief  that 
post-bellum  practice  will  be  very  much  concerned  with  them.  Nor  will 
this  concern  necessarily  be  short-lived,  for  cases  which  have  endured 
at  least  five  to  ten  years  since  return  to  a  malaria-free  climate  have 
not  been  very  infrequent,  and  in  one  case  the  Plasmodium  vivax  was 
found  fifteen  years  after  the  patient's  return  from  India.  One  aspect 
of  the  problems  involved  may  be  put  as  follows.  When  an  employer  of 
labour  asks  his  medical  adviser  whether  such  and  such  a  workman  shows 
any  signs  of  having  had  a  malarial  attack  on  the  previous  day,  for  what 
signs  confirmatory  of  the  workman's  statement  should  the  doctor  look  ? 
When  an  ex-soldier  applies  for  increase  of  pension  or  other  consideration 
on  the  ground  that  he  is  suffering  from  chronic  malaria,  what  are 
the  symptoms  which  he  is  most  likely  to  show? 

'  At  a  meeting  of  the  Section.  heH  January  28,  1919. 
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This  paper  is  an  attempt  to  answer  these  questions  and  is  based  on 
cases  of  malaria  seen  in  special  wards  in  England  and  France,  but  in  which 
the  disease  has  been  contracted  on  an  average  twenty  months  previously 
in  India,  Salonica,  Egypt  and  many  other  places. 

I  have  often  been  asked  by  fellow  practitioners  whether  these  cases 
were  in  fact  suffering  from  malaria  and  from  nothing  else  when  they 
exhibited  the  symptoms  here  described.  On  being  pressed  as  to  what 
evidence  they  require  as  proof  of  the  disease  being  malaria,  it  is  usually 
apparent  that  nothing  short  of  the  demonstration  of  the  parasite  in  the 
blood  will  satisfy  them.  Alternatively  they  will  sometimes  accept  the 
occurrence  of  rigors  at  regular  intervals,  and,  of  course,  accompanied 
by  pyrexia.  Now,  the  symptoms  with  which  this  paper  deals  are 
apyrexial,  and,  the  patient  being  under  the  influence  of  quinine,  are 
seldom  accompanied  by  the  presence  of  the  parasite  in  the  blood.  All 
the  reply  that  one  can  make  to  such  criticism  is  therefore  as  follows : 
The  symptoms  occurred  in  men  who  were  sent  to  hospital  as  suffering 
from  malaria.  In  many  cases  they  were  accompanied  by  a  statement 
that  the  parasite  had  been  found.  In  others  the  parasite  was  found 
after  admission.  In  many  the  evidence  of  an  actual  rigor  was  accepted 
as  sufficient  when  taken  with  the  patient's  statement  that  he  had  had 
malaria  and  was,  to  the  best  of  his  knowledge,  now  suffering  from  an 
attack.  In  the  great  majority  of  cases  there  was  no  apparent  reason 
to  doubt  the  patient's  word,  which  was  borne  out  by  his  symptoms. 
In  a  few  cases  (not  included  in  the  series  here  dealt  with),  a  tendency 
to  escape  work  or  to  prolong  his  stay  in  hospital,  together  with  an 
absence  of  signs  was  regarded  as  making  the  case  too  doubtful  for 
any  statistical  purpose.  The  symptoms  noted  were  not  exhibited 
only  by  those  in  whom  the  parasite  was  found,  nor  did  those  who  did 
exhibit  them  show  signs  of  any  other  disease.  All  cases  in  which  a 
complicating  disease  was  present  are  excluded.  I  therefore  believe  that 
I  was  in  fact  dealing  with  cases  of  malaria  and  consider  that  a  study 
of  the  symptoms  which  they  presented  may  well  be  of  use  to  the 
medical  man  dealing  with  an  isolated  case  and  requested  to  answer 
the  questions  set  forth  above. 

Apyrexial  Rigor. — Rigor  means  shaking  visible  to  others  and  not 
under  the  control  of  the  patient,  but  in  malaria  the  word  is  some- 
times used  to  cover  all  the  symptoms  of  an  acute  attack — i.e.,  to 
include  a  hot  stage  and  subsequent  sweating.  It  is  my  belief  that 
this  may  occur  without  any  rise  of  temperature,  and  I  have  myself 
witnessed  it  on  more  than  one  occasion.     It  may  at  first  appear  that 
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one  could  not  have  a  hot  stage  without  rise  of  temperature.  The 
researches  of  Wilham  Hunter,  in  which  he  showed  that  the  heat  of 
an  inflamed  part  was  never  really  above  that  of  the  rest  of  the  body, 
and  that  the  apparent  heat  was  only  due  to  an  excess  of  blood  in  the 
part  are  a  sufficient  answer  to  this  supposition.  The  following  is  an 
example  of  apyrexial  rigor  : — 

Private  T.,  aged  28,  had  two  typical  rigors  during  which  Plasmodium  vivax 
was  found,  and  he  was  then  put  on  quinine  and  came  under  my  care. 
Sixteen  days  later  his  morning  temperature  was  97"4'^  F.,  and  his  pulse  72.  At 
10.30  a.m.  the  same  morning  he  was  noted  by  the  nurse  to  be  shaking  but  not 
sweating.  At  10.40  a.m.  he  was  seen  by  me  and  was  then  sweating  profusely, 
and  showed  marked  rigor  which  he  attempted  to  control  in  vain.  His  eyes 
were  suffused,  but  he  had  no  pain  and  no  headache.  His  temperature  was 
98"6°  F.,  and  his  pulse  114,  regular  and  full.  He  appeared  very  flushed  and 
was  hot  to  the  touch.  At  11  a.m.  he  was  still  sweating,  but  the  rigor  had 
almost  ceased.  His  temperature  was  982''  F.,  his  pulse  96,  and  respirations 
40.  At  11.10  a.m.,  he  was  no  longer  shaking,  but  complained  of  nausea. 
His  blood  was  negative  for  parasites.  At  12.45  p.m.,  his  temperature  was 
98"6°  F.,  his  pulse  88,  and  respirations  30.  At  2.10  p.m.  he  had  headache 
which  had  come  on  about  an  hour  previously.  He  had  no  longer  any 
sweating.  Two  days  later  he  had  a  similar  but  less  severe  attack,  character- 
ized by  feeling  cold,  then  hot,  and  sweating,  and  finally  by  headache.  On 
other  occasions  he  had  similar  attacks,  but  his  temperature  never  rose  above 
99'4''  F.,  while  he  was  taking  quinine. 

In  this  case  rigor  happened  to  be  very  marked,  and  the  patient  looked  and 
no  doubt  felt  as  ill  as  a  man  with  a  temperature  of  104°  F.  He  lay  curled  up 
in  bed  covered  with  blankets  and  evidently  very  unhappy.  He  had  already  been 
promised  evacuation  to  England,  and  had  nothing  to  gain  by  simulating  attacks. 
Nor  would  it  be  possible  to  simulate  such  an  attack  as  he  had.  His  tempera- 
ture was  taken  with  three  different  thermometers,  and  I  counted  his  pulse  and 
respirations  myself.  It  may  be  noted  that  his  haemoglobin  two  days  before  the 
attack  was  76  per  cent.  During  the  attack  it  was  82  per  cent.,  the  sweating 
producing  concentration  of  the  blood.  Two  days  later  it  had  fallen  to  58  per 
cent.,  and  not  till  four  days  later  was  it  above  80  again. 

To  such  attacks  as  this  I  am  accustomed  to  give  the  name  "  minor 
relapse."  Minor  relapses  are  not  usually  so  flamboyant  as  that  just 
described,  nor  are  they  usually  strictly  afebrile,  more  often  the  rigor  is 
absent,  and  the  temperature  rises  to  99°  F.  or  just  over.  The  following 
case  is  an  example  : — 

The  patient  had  two  rigors  of  the  usual  type  before  he  came  under  my 
care,  and  the  Plasmodium  vivax  was  demonstrated  in  the  blood.  He  was  then 
put  on  quinine.     As  soon  as   he  was  allowed  up   he  began   to  have  evening 
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pyrexia  between  99"  and  100^ F.  Each  evening  also  he  had  symptoms  which 
he  himself  recognized  as  malarial — e.g.,  a  feeling  of  cold  followed  by  flushing, 
sweating  and  headache.  His  blood,  taken  on  one  such  occasion,  showed  no 
parasites,  but  the  leucocytes  were  increased  and  the  polymorphs  80  per  cent. 
— just  as  is  commonly  the  case  at  the  onset  of  an  ordinary  malarial  relapse. 

In  a  similar  case,  but  one  in  which  the  blood  was  examined  three  or  four 
times,  a  few  parasites  was  found  on  one  occasion  only.  This  man  had  not 
been  exposed  to  re-infection  for  fifteen  years.  The  parasites  were  Plasmodium 
vivax. 

The  pyrexia-producing  effect  of  getting  a  patient  up  or  allowing  him 
to  take  a  walk  is  commonly  well  marked,  and  this  has  led  some  to  argue 
that  the  pyrexia  is  not  to  be  considered  in  any  way  directly  due  to  the 
malarial  parasite.  The  argument  does  not  take  account  of  three 
points — viz. : — 

(1)  That  parasites  are  occasionally  found  in  the  blood  and  other 
abnormalities  more    frequently. 

(2)  That  the  symptoms  which  accompany  the  pyrexia  (chill,  flush, 
sweat,  headache,  nausea,  &c.),  are  exactly  those  of  an  ordinary  rigor. 

(3)  That  the  pyrexia  frequently  shows  tertian  periodicity. 
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Chabt  I. 

Showing  the  irregular  type  of  pyrexia  which  is  often  seen  in  patients  taking 
quinine,  also  showing  quartan  and  tertian  periodicity.  The  arrows  show  days 
on  which  minor  relapses  of  malaria  occurred. 
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Chart  I  is  that  of  a  man  who  showed  quartan  periodicity,  and  later  tertian. 
He  had  also  attacks  on  other  days,  and  on  one  occasion  rigor.  He  was  taking 
10  gr.  of  quinine  daily  for  the  first  eight  days,  30  gr.  for  the  next  eleven  days, 
and  then  10  gr.  again.  During  the  last  week  he  had  four  intramuscular 
injections  of  9  gr.  each.  None  of  these  made  any  difference  to  his  symptoms. 
Plasinodium  vivax  was  present  in  his  blood  just  before  admission.  He  showed 
no  signs  of  any  other  disease.  The  headache  complained  of  was  confirmed  by 
a  marked  hyperalgesia  to  pin  prick  in  the  ai'ea  of  the  supra-orbital  nerve, 
which  was  easily  marked  out  by  this  method.  Complaint  of  pain  in  the  left 
side  was  considered  to  be  genuine  in  view  of  the  presence  of  an  audible  spleen 
rub  in  the  seventh  interspace  due  to  perisplenitis. 
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Chakt   II. 
Showing  tertian  periodicity  :  the  arrows  show  days  on  which  minor  relapses  occurred. 


Chart  II  shows  more  regular  tertian  periodicity,  and  there  were  no  attacks 
on  the  intermediate  days.  Here,  again,  increasing  the  dose  of  quinine  had 
no  effect,  although,  as  in  the  last  case,  an  increased  absorption  was  shown  by 
the  tinnitus,  &c.,  provoked.  Here  also  the  Vlamwdium  vivax  was  demon- 
strated on  admission,  and  the  presence  of  pains  in  the  legs  and  head  was 
confirmed  by  characteristic  hyperalgesias  in  those  regions.  The  blood  did  not 
show  parasites  after  he  had  been  taking  quinine,  but  did  show  abnormalities 
in  the  red  and  white  cells,  such  as  one  associated  with  malaria. 
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Chart  III  is  from  the  case  of  a  man  who  can  hardly  be  said  to  have  had 
any  pyrexia  while  in  hospital.  Nevertheless  the  suggestion  of  tertian  periodicity 
is  obvious.  He  complained  chiefly  of  pain  in  the  left  side — he  had  had  a  rigor 
before  admission — and  had  some  audible  crepitations  at  the  left  base.  This  is 
very  common  in  malaria.  He  had  also  well-marked  tremor,  much  wasting  and 
general  pigmentation.  His  haemoglobin  was  82  per  cent.;  pallor  was  moderate. 
This  is  so  exactly  the  picture  that  one  gets  with  chronic  malaria  when  more 
or  less  apyrexial  that  the  suggestion  of  periodicity  in  his  chart  is  at  least 
interesting. 

When  a  patient  can  be  kept  under  observation,  such  charts  may 
assist  the  physician  in  diagnosing  malaria,  although  quinine  is  being 
taken. 

Chart  IV  shows  that  quinine  will  not  necessarily  prevent  the  more  severe 
attacks,  and  also  shows  the  mingling  of  rigors  with  high  pyrexia  and  minor 
relapses  with  little  pyrexia.  In  tliis  case  the  Plasviodinvi  vivax  was  found  and 
the  patient  was  under  observation  in  France,  having  contracted  malaria  in 
Salonica  twelve  months  previously.  He  w'as  taking  10  gr.  of  quinine  daily 
except  during  the  fourth  week,  wlien  he  took  30  gr.,  with  no  particular  effect 
except  to  cause   severe   tinnitus. 

These  cases  demonstrate  that  there  is  an  occurrence  in  the  course 
of  malaria  to  which  the  name  "  minor  relapse  "  can  properly  be  given, 
that  in  a  minor  relapse  all  the  symptoms  of  a  major  relapse  may  be 
present  except  high  pyrexia,  that  the  parasite  will  only  exceptionally 
be  found  in  the  blood,  and  that  these  attacks  show  a  regular  periodicity 
in  many  cases.  They  have  been  most  often  noted  when  the  patient 
was  taking  quinine. 

We  can  now  pass  to  other  symptoms  which  may  assist  a  practitioner 
called  upon  to  decide  whether  a  patient  has  recently  had  an  attack  of 
malaria. 

Perisplenitis. — The  spleen  is  often  enlarged  in  malaria,  but  it  is  not 
very  often  so  easily  palpable  that  there  is  no  room  for  doubt  about  it. 
If  it  is  palpable  it  affords  useful  confirmatory  evidence  of  a  patient's 
statement  that  he  has  been  suffering  from  malaria.  If  it  is  not  palpable 
it  may  still,  in  a  few  cases,  be  possible  to  detect  some  abnormality  of 
this  organ  by  auscultation.  When  the  surface  of  the  spleen  is  inflamed, 
as  is  often  the  case  in  malaria,  there  is  as  a  rule  only  a  small  area 
affected.  The  process  in  this  area  is  comparable  to  a  pleurisy,  and  the 
same  sort  of  friction  sound  may  be  heard.  The  exact  position  of  this 
sound  has  been,  in  some  of  the  cases,  noted  with  accuracy  as  follows  : 
(1)  In  the  sixth   intercostal   space  behind  the  nipple  line ;   (2)  in  the 
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Chart   III. 
Showing  tertian  periodicity  with  the  temperature  not  rising  above  the  normal  line. 
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Chart  IV. 
Showing  the  course  of  a  case  of  malaria  taking  quinine. 
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Fig.  1. 

Charts  from  five  cases  showing  apyrexial  rigor.     The  extremes  of  temperature 
noted  are  shown  and  joined  hy  a  dotted  line. 
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Fig.  2. 
Charts    showing   the   minor   relapse   preceding    the   major   by  a  two   days' 
interval.     Black  arrows  show  that  definite  malarial  symptoms  were  observed  ; 
white  arrows  show  that  no  note  has  been  made  with  regard  to  symptoms. 
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Fig.  3. 
Charts  showing  tertian  periodicity  of  the  lesser  degrees  of  pyrexia  and  of  minor 

relapses  in  malaria. 
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seventh  intercostal  space  up  to  and  behind  the  nipple  line  ;  (3)  in  the 
seventh  interspace  one  inch  behind  the  anterior  axillary  line ;  (4)  in  the 
seventh  interspace  just  outside  the  nipple  line  ;  (5)  in  the  seventh 
interspace  half  way  between  the  anterior  and  posterior  axillary  lines. 
The  pain,  however,  is  often  felt  in  front  of  the  place  at  which  the 
friction  rub  is  best  heard.  When  this  amount  of  evidence  of  peri- 
splenitis is  available  it  will  often  be  found  that  certain  other  signs  exist. 
Thus  there  are  commonly  a  few  rales  to  be  heard  at  the  left  base,  and 
the  patient  may  say  that  the  pain  is  worse  on  taking  a  deep  breath. 
This  will  of  course  suggest  that  it  is  a  pleurisy  with  which  one  is 
dealing,  but  the  error  can  be  avoided  by  hearing  crepitations  where  the 
lung  is  not  and  where  a  pleuritic  rub  is  unknown.  In  some  cases  the 
lung  signs  are  very  evident  and  may  even  progress  to  pneumonia  or 
pleurisy.  This  is  especially  the  case  when  the  spleen  is  very  much 
enlarged.  When  the  condition  quiets  down  some  pleural  adhesions 
are  left  and  these  give  rise  to  pain  in  the  side,  often  attributed  to  tlie 
spleen.  A  short  course  of  deep  breathing  exercises  will  almost  always 
dispel  these  pains  if  due  to  pleural  adhesions ;  the  same  exercises  have 
little  or  no  effect  on  some  cases,  and  in  these  one  assumes  that  there 
are  very  likely  splenic  adhesions  also.  In  the  latter  class  of  case, 
getting  up  will  often  produce  a  dragging  pain  that  has  been  absent 
when  the  patient  was  in  bed. 

Paiii  in  the  Side. — It  may  often  happen  that  a  patient  will  present 
himself  to  a  medical  man,  stating  that  he  has  had  a  malarial  relapse  on 
the  previous  night  and  has  taken  quinine,  but  that  he  has  a  pain  in  the 
side  or"  a  headache  so  severe  that  he  feels  unable  to  go  to  his  work.  In 
such  a  case  any  means  of  testing  the  truth  of  his  statements  could  not 
fail  to  be  of  value.  There  is  such  a  means,  and  it  consists  in  a  proper 
appreciation  of  the  factors  underlying  the  pain  and  of  applying  an 
objective  test  for  the  presence  of  those  factors.  We  have  already 
dealt  with  certain  causes  of  pain  in  the  side  ;  there  are,  however,  others. 
It  is  a  fact,  even  if  an  inexplicable  fact,  that  malaria  is  accompanied  by 
certain  areas  of  cutaneous  hyperalgesia  in  a  very  large  number  of  its 
victims  (fig.  4).  These  areas  are  segmental — i.e.,  they  correspond  to  the 
cutaneous  distribution  of  the  nerves  derived  from  definite  segments  of 
the  spinal  cord.  These  areas  show  the  positions  now  occupied  by  the 
various  segments  of  which  the  body  was  originally  built.  Many  of 
these  segments  have  been  so  displaced  by  the  outgrowth  of  limbs  that 
the  corresponding  skin  areas  no  longer  have  any  segmental  appearance, 
but  in  the  case  of   the  body  this  is  not  so  and   individual    segments 
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can  be  traced  as  bands  round  the  body.  The  area  with  which  we  are 
immediately  concerned  is  the  seventh  dorsal,  and  this  forms  a  band  on 
the  front  of  the  body  about  midway  between  the  xiphisternum  and  the 
umbilicus.  In  very  many  cases  of  malaria  this  segment  is  hypersensi- 
tive^to  painful  stimuli,  such  as  a  pin-prick.  Often  lower  dorsal  segments 
are  also  involved.  We  test  this  in  the  following  way  :  Pin-pricks  are 
made  at  intervals  of  about  one-sixth  of  an  inch  along  a  line  drawn  from 


Fig.  4. 
Area  and  lines  of  hyperalgesia  in  malaria.     (By  kind  permission  of  Lieutenant- 
Colonel  D.  W.  Carmalt-.Jones,  R.A.M.C  ) 

the  nipple  to  Poupart's  ligament.  The  pin  should  be  so  held  that  as  it 
comes  into  contact  with  the  skin  the  first  finger  also  touches  the  skin. 
This  enables  one  to  exert  even  pressure  and  to  avoid  excessive  pressure. 
When  this  is  done  the  patient  will  indicate  by  an  obvious  flinch  when 
the  hyperalgesic  area  is  reached.  He  may  also  be  expected  to  wear  an 
injured  expression,  for  he  naturally  supposes  that  the  pin  has  suddenly 
been    pushed   in    more    deeply  than    before.     It    is    this   flinch  which 
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constitutes  the  objective  sign  of  the  hyperalgesia.  It  is  not  under  the 
patient's  control,  whereas  his  statements  are  and  so  are  not  to  be  relied 
on.  The  sign  is  commonly  most  marked  on  the  left  side  of  the  body, 
and  it  has  been  thought  that  this  betokens  some  connexion  of  the  spleen 
with  the  seventh  dorsal  segment  on  its  visceral  side.  Very  possibly 
this  is  so,  but  the  matter  must  not  be  taken  as  proved.  This  same 
segment  is  also  affected  in  trench  fever,  and  possibly  in  other  conditions 
also,  but  this  does  not  detract  from  the  value  of  its  demonstration  as 
evidence  that  the  pain  of  which  a  patient  complains  has  at  least  a 
definite  abnormal  condition  accompanying  it.  Where  hyperalgesia 
can  be  demonstrated  one  can  safely  accept  the  patient's  statement 
that  he  has  pain  in  the  area  in  question.  Where  hyperalgesia 
cannot  be  demonstrated  the  patient's  statement  can  have  only  the 
value  which  one's  impression  of  his  character  may  allow  it.  This 
hyperalgesia  is  not  found  when  a  man  has  been  free  from  malarial 
relapses  for  any  considerable  period. 

Headache. — This  is  a  very  frequent  symptom  of  malaria.  It 
commonly  affects  the  area  supplied  by  the  supra-orbital  nerve. 
Hyperalgesia  in  this  area  may  be  detected  by  the  method  already 
detailed.  This  hyperalgesia  is  very  variable  in  extent.  As  a  rule  the 
area  is  a  large  one,  extending  to  the  lower  eyelid  below  and  to  the 
vertex  above,  while  at  the  sides  it  is  bounded  roughly  by  a  line  drawn 
from  the  outer  angle  of  the  eye  to  the  upper  part  of  the  ear  (fig.  5).  If 
this  hyperalgesia  is  demonstrable  the  patient's  statement  that  he  has  a 
headache  may  be  safely  accepted.  It  may  be  that  the  patient  will 
complain' of  chronic  headache  rather  than  of  the  more  acute  form  which 
follows  a  sudden  relapse.  In  such  cases  certain  other  points  may 
well  receive  attention.  If  the  patient  states  that  he  has  pain  behind 
the  eyes  (which  is  due  to  a  neuritis  of  that  portion  of  the  supra-orbital 
nerve  which  runs  within  the  orbit),  defective  lateral  movement  of  the 
eyes,  nystagmoid  jerkings  and  "  pink  eye  "  tend  to  confirm  his  state- 
ment. So  also  do  pain  on  pressure  over  the  supra-orbital  notches  and 
photophobia.  The  headache  is  frequently  unilateral  so  far  as  the  patient 
feels  it,  but  even  in  such  cases  hyperalgesia  is  usually  bilateral.  Tem- 
poral headache  is  often  associated  with  frontal,  while  occipital  head- 
ache is  rarer.  The  areas  of  these  can  be  demarcated  by  the  test 
for  hyperalgesia  in  a  considerable  proportion  of  cases.  The  same  is 
true  of  pains — usually  described  as  "  stiffness  "  by  the  patient — at 
the  side  of  the  neck.  These  have  been  two  or  three  times  noticed 
to  accompany  attacks,  and  to  last  for  two  or   three  days  afterwards. 
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Pliaryngitis. — It  is  stated  in  text-books  that  pharyngitis  does  not 
accompany  malarial  relapses.  This  statement  is  not  borne  out  by  the 
cases  which  I  have  had  the  opportunity  of  studying.  Hoarseness,  cough, 
or  a  "bad  chest"  were  stated  by  several  patients  to  accompany  every 
severe  attack  of  malaria.  In  all  such  cases  there  was  either  definite 
hoarseness  present  or  else  either  throat  or  chest  showed  physical  signs 
sufficient  to  cause  a  cough.  In  addition  to  this  one  often  noticed 
mention  of  cough  in  the  history  of  patients,  and  varying  degrees  of 


Fig.  5. 
Hyperalgesic  lines  and  areas  in  malarial  headache. 


bronchitis  were  frequent.  One  has  only  the  patient's  statement  for 
evidence  that  such  symptoms  actually  recurred  with  each  attack.  It 
was  only  a  minority  who  had  taken  sufficient  notice  of  their  symptoms 
to  be  sure  on  the  point,  but  in  this  minority  no  reason  was  ever  found 
to  cast  doubt  on  their  veracity.  Probably  10  per  cent,  of  the  malaria 
cases  admitted  to  my  wards  had  been  diagnosed  as  influenza  when  first 
seen.       It  is  therefore  well  to   remember  that   pharyngitis  and  other 
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catarrhs  often  complicate  malaria.  Of  these  catarrh  of  the  conjunctiva 
is  very  common,  of  the  throat  and  larynx  less  common,  and  of  the  lungs 
least  common.  The  finding  of  any  one  of  these  is  further  evidence  in 
support  of  a  patient's  statement  that  he  has  had  an  attack  of  malaria, 
and  not,  as  might  have  been  thought,  evidence  pointing  in  the  opposite 
direction,  and  in  favour  of  some  such  loose  diagnosis  as  influenza. 

The  recent  paper  of  Captain  J.  A.  Thomson  on  "Pulmonary  Spiro- 
chaetosis"^  demands  some  comment  at  this  point.  He  has  demonstrated 
bronchorrhoea  apparently  due  to  a  spirochaete  or  spirillum  in  many  cases 
of  chronic  malaria.  With  all  due  reserve  he  hazards  the  suggestion 
that  the  frequent  presence  of  cough,  of  a  slight  irregular  pyrexia,  and 
of  several  other  symptoms  dealt  with  in  this  paper,  may  be  due  not  to 
malaria  but  to  this  spirochaetosis.  This  view  does  not  commend  itself 
to  me  for  the  following  reasons : — 

(1)  Most  of  the  cases  of  cough  encountered  have  been  of  brief 
duration  and  associated  with  acute  attacks. 

(2)  Blood-stained  sputum  has  not  been  noted.  This  is  probably 
because  it  was  not  looked  for. 

(3)  The  irregular  pyrexia  seems  to  me  to  be  malarial,  because  it  is 
accompanied  by  symptoms  such  as  one  meets  in  malaria ;  it  occurs  in 
cases  of  very  long  duration  (e.g.,  fifteen  years)  where  there  are  no 
bronchial  signs ;  it  occurs  in  cases  in  which  the  disease  was  contracted 
in  England  or  France,  the  patient  never  having  been  farther  abroad  ; 
it  occurs  in  those  who  have  had  salvarsan  treatment ;  it  is  sometimes 
accompanied  by  the  presence  of  malaria  parasites  in  the  blood  and 
it  frequently  eventuates  in  high  temperature  with  rigor  when  adminis- 
tration of  quinine  is  stopped. 

(4)  Further  the  irregular  low  pyrexia  is  often  interrupted  by  classical 
relapses,  and  these  relapses  are  often  led  up  to  by  minor  relapses  two 
days  previously. 

Hyperidrosis. — Excessive  sweating  is  of  course  usual  during  a  relapse 
but  we  are  now  concerned  with  a  chronic  tendency  to  sweating  which  is 
often  met  with  in  old  malarial  subjects.  I  have  found  this  more  evident 
than  patients  are  willing  to  admit.  Thus  many  denied  any  such 
tendency  and  yet,  even  on  a  cold  day,  were  found  to  be  sweating 
heavily  when  examined  at  the  time  they  made  the  statement.  This 
is  perhaps  explained  by  the  fact  that  a  profuse  perspiration  is  less 
frequent   and    therefore    more   obvious    in    those  whose    occupation   is 

'  Brit.  Med.  .Journ.,  1918,  ii.  p.  709. 
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sedentary,  whereas  the  manual  labourer  has  become  so  accustomed 
to  it  that  he  ceases  to  take  any  particular  note  of  the  condition  of  his 
skin  in  this  respect.  It  is  from  the  manual  labourer  class  that  the 
majority  of  the  cases  here  dealt  with  were  drawn.  The  perspiration 
has  been  most  noticed  on  the  chest  and  hands  because  these  were  the 
localities  most  often  open  to  observation.  No  doubt  the  axillae  and 
certainly  the  feet  were  as  commonly  affected.  Sweating  would  break 
out  for  no  apparent  reason  or  following  the  mild  excitement  produced 
by  the  fact  that  a  patient  was  about  to  be  examined.  It  is  well  to 
remember  in  hospital  patients  that  much  perspiration  will  be  borne 
without  complaint  rather  than  risk  the  displeasure  of  the  sister  by 
throwing  off  a  blanket  and  so  untidying  the  bed.  This  is  not  necessarily 
hyperidrosis.  Hyperidrosis  is  met  with  in  many  conditions  but  can 
properly  take  its  place  as  confirmatory  of  a  patient's  statement  that  he 
has  been  suffering  from  malaria. 

Pigmentation. — Pigmentation  is  common  in  subjects  of  malaria — 
and  also  in  those  who  have  been  much  exposed  to  the  sun  and  yet  have 
not  suffered  from  malaria.  One  has  therefore  to  exercise  a  good  deal  of 
care  in  estimating  its  value.  In  three  or  four  cases  in  this  series  general 
pigmentation  has  been  observed  to  deepen  during  attacks  and  to  grow 
less  between  them.  In  these  cases  it  was  always  pigmentation  of  the 
lips  which  most  attracted  attention  although  the  rest  of  the  body  was 
also  pigmented.  This  pigmentation  affects  the  border  of  the  red  part 
of  the  lips.  As  far  as  my  experience  goes,  it  is  very  characteristic  of 
malaria.  Isolated  patches  of  pigmentation — e.g.,  freckling  of  one 
shoulder  or  a  cloud-like  patch  on  the  abdomen,  have  been  often  noted, 
and  leucoderma  (the  edges  of  the  white  patches  being  pigmented)  is  by 
no  means  infrequent,  but  it  is  unwise  to  place  much  reliance  on  them 
as  diagnostic  points.  At  the  most  they  suggest  a  previous  residence  in 
a  hot  climate. 

Baynaud's  Symptoms. — A  moderate  degree  of  vasomotor  spasm  is 
common  in  malaria.  It  takes  the  form  of  "  dead  fingers  "  and  "  cold 
feet."     The  following  are  a  few  examples  : — 

(Ij  Aged  39.  Fourteen  months'  malaria.  Feet  cold  and  white  below  a 
line  drawn  across  the  instep. 

(2)  Aged  31.  Twenty -three  months'  malaria.  One  big  toe  cold  and 
white  during  apyrexial  relapse. 

(3)  Aged  21.  Twenty-one  months'  malaria.  Frequently  dead  fingers  since 
having  malaria. 

(4)  Aged  31.     Thirteen  months'  malaria.      Frequently  various  degrees  of 
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cold  and  dead  feet.     Sometimes  only  one  affected.     Inhalation  of  amyl  nitrite 
somewhat  diminished  the  "  dead  "  area. 

(5)  Aged  32.  Three  months'  malaria.  Four  outer  toes  on  each  foot  and 
a  pai't  of  sole  and  instep  cold  and  dead.  States  that  they  go  cold  ahout 
11  a.m.  and  are  warm  again  by  2  p.m.  each  day. 

(6)  Aged  35.  Twelve  months'  malaria.  Often  has  cold  fingers,  only  tlie 
ends  being  affected.     Has  also  cold  feet,  about  up  to  level  of  ankle,  as  a  rule. 

These  cases  were  all  seen  and  the  dead  fingers,  kc,  verified.  The 
demarcation  of  the  cold  area  was  always  easy  by  sight  and  touch.  In 
many  cases  a  coldness  of  the  extremities  is  complained  of,  but  there  is 
no  suggestion  of  actual  spasm.  Such  cases  are  not  included  as  examples 
of  Kaynaud's  symptoms.  These  symptoms  need  looking  for,  as  the 
patients  do  not  commonly  complain  unless  the  condition  is  very  per- 
sistent or  well  marked.  It  will  often  be  found  that  such  patients  wear 
bed-socks.  In  one  particular  patient  there  were  symptoms  which 
combined  Raynaud's  disease,  erythromelalgia,  and  the  transient  oedema 
presently  to  be  described.  He  was  aged  84,  and  had  had  malaria  only 
five  months.    The  lesions  noted  on  different  occasions  were  as  follows  : — 

(a)  Transient  oedema  of  the  calves  of  both  legs,  usually  on  the  outer  side 
only.  On  one  occasion  there  was  a  single  area  the  size  of  a  walnut,  tlie 
swelling  having  disappeared  next  day. 

(6)  Eedness  of  the  feet  and  toes,  made  worse  by  hanging  them  over  the 
edge  of  the  bed.  The  feet  were  extremely  painful,  and  the  left  especially 
painful  to  touch. 

(c)  The  development  of  what  appeared  to  be  linear  areas  of  erythema,  in 
shape  resembling  a  dilated  vessel.  These  persisted  during  the  period  of 
observation,  and  a  few  new  ones  appeared  during  the  sam6  time.  They  were 
always  acutely  tender. 

id)  The  sudden  development  of  swelhng  and  bruising  on  one  leg.  When 
the  swelling  subsided  what  appeared  like  a  small  bunch  of  varicose  veins  was 
left ;  this  had  certainly  not  been  there  before. 

This  particular  patient  was  a  policeman  before  enlistment — a  post 
which  he  will  certainly  be  unable  to  occupy  again  unless  great  improve- 
ment takes  place.  He  was  under  observation  for  two  months,  but  it 
cannot  be  said  that  any  treatment  tried  was  of  any  use.  He  was 
better  in  bed  and  with  his  feet  up.  He  had  no  albuminuria,  but  had 
frequent  minor  relapses  of  malaria.     His  haemoglobin  was  96  per  cent. 

Transient  (Edemas. — The  following  are  examples  of  transient 
oedemas.  It  should,  however,  be  stated  that  the  condition  is  not 
necessarily   such  that    pitting    can    be    obtained  ;    sometimes    it    more 
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resembles  a  giant  urticaria,  to  which,    indeed,   it    is    ahiiost    certainly 
allied. 

(1)  Aged  21.  Eleven  months'  malaria.  Plasmodium  vivax  present.  The 
following  is  the  actual  note  made  on  this  case  when  oedema  was  first  seen  : 
"  Complains  of  swelling  of  fingers  and  feet.  On  examination,  all  fingers 
swollen  about  the  proximal  digits.  Ball  of  great  toe  appears  swollen.  No 
pitting.  Cannot  close  liand  properly.  Cannot  replace  ring  which  he  removed 
this  morning.  Haemoglobin  73  per  cent.  Pallor  of  face,  but  tongue  good 
colour.  States  he  never  had  such  symptoms  before."  It  was  ascertained 
that  be  had  no  albuminuria,  and  the  index  finger  was  measured  then  and 
again  in  the  afternoon.  By  the  next  morning  the  fingers  were  normal  again. 
The  maximum  increase  in  circumference  was  0*55  cm.  for  the  left  hand  and 
0'4  cm.  for  the  right,  the  index  finger  alone  being  measured  in  each  case.  The 
two  distal  phalanges  of  each  finger  were  free  from  swelling  throughout. 

(2)  Aged  29.  Twice  infected  with  malaria,  with  a  clear  period  of  three 
years  between  the  two  occasions.  Total  duration  of  malaria  four  years. 
Plasmodium  vivax  found  after  admission  and  six  days  before  the  symptoms 
described.  One  evening  he  noted  swelling  of  his  legs.  It  was  noted  that 
marks  of  the  pressure  of  his  socks  could  be  seen.  There  was  no  pitting. 
Swelling  was  obvious,  but  slight,  and  affected  only  the  area  of  the  calves  and 
the  middle  of  the  tibia.  Measurements  were  made  every  day,  morning  and 
evening,  the  patient  being  allowed  up  meanwhile.  The  swelling  lasted  four 
days,  diminishing  slightly  on  the  third  day  and  vanishing  on  the  fifth.  Only 
twice  were  sock  marks  noted,  and  even  on  these  occasions  it  was  not  possible 
to  satisfy  oneself  that  there  was  any  pitting.  There  was  no  albuminuria.  He 
did  not  appear  anaemic. 

(3)  Aged  31.  Two  years'  malaria.  Malarial  parasite  present,  variety  not 
stated.  Six  days  before  symptoms  were  complained  of.  Patient  presented  on 
the  dorsum  of  the  right  foot  a  semi-fluctuant  white  swelling  which  occupied 
about  one-third  of  the  dorsum.  It  lasted  four  days,  and  the  maximum 
difference  in  circumference  of  the  foot  was  1  cm.  There  was  indefinite 
swelling  of  the  same  area  on  the  other  foot.  No  albuminuria.  The  swollen 
area  was  tender,  and  it  was  this  that  had  directed  the  patient's  attention  to  it. 

Symptoms  such  as  the  above  are  of  interest,  not  only  from  their 
possible  importance  in  diagnosis  but  from  the  doubt  as  to  their  exact 
causation.  It  is  customary  to  describe  them  as  vasomotor,  and  to 
most  people  this  implies  that  they  are  in  some  way  of  central  nervous 
origin  rather  than  that  their  cause  is  to  be  found  in  any  local  condition. 
I  am  inclined  to  believe  that  they  depend,  in  part  at  least,  on  actual 
changes  in  the  walls  of  the  arterioles  or  venules.  For  this  opinion 
there  are  two  reasons.  The  first  is  that,  in  all  cases  of  true  erythro- 
melalgia,  the  pathological  condition  present  has  been  shown  to  be  an 
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arteriolitis,  with  nerve  changes  secondary,  if  present  at  all.  The  second 
reason  is  a  new  one,  it  is  the  finding  in  the  blood  of  malarial  patients 
of  cells  which  I  believe  to  be  endothelial  cells  derived  from  the  blood- 
vessels— sometimes  to  the  number  of  1  or  2  per  cent,  of  all  white  cells 
present. 

The  value  of  a  Negative  Blood  Film. — The  finding  of  malarial 
parasites  in  a  blood  film  is  very  strong  evidence  that  the  symptoms  of 
which  a  patient  complains  are  malarial  in  origin.  It  is  not,  however, 
absolute  proof.  In  the  same  way  the  absence  of  malarial  parasites 
is  no  evidence  that  the  disease  is  not  malarial,  for  the  patient 
may  have  been  taking  quinine  or  he  may  be  suffering  from 
malignant  malaria  in  which  the  parasite  {Plasmodium  falciparum) 
is  present  in  the  blood  for  a  comparatively  short  time  only.  It 
must  not  be  supposed  that  the  presence  of  the  parasite  is  the  only 
factor  which  differentiates  a  malarial  from  a  normal  film.  Malaria 
is  responsible  for  various  other  changes  which  it  shares  in  varying 
degrees  with  other  diseases.  The  presence  of  pigmented  cells — 
i.e.,  pigment-carrying  cells — is  very  suggestive  of  malaria.  These 
cells  are  either  the  common  polymorph  or  the  "  transitional."  The 
"transitional"  cell,  which  rejoices  in  a  great  number  of  names,  is 
larger  than  a  polymorph  and  has  a  convoluted,  but  not  partite,  nucleus, 
in  which  the  chromatin  markings  are  relatively  poorly  developed.  The 
pigment  appears  as  small  spots  of  a  greyish  material  within  these  cells, 
and  as  a  rule  many  cells  are  affected.  The  finding  of  an  isolated 
pigment  cell  is  unusual  and  inconclusive.  The  presence  of  over  10  per 
cent,  of  transitional  cells  is  suggestive  of  malaria,  but  these  also  occur 
in  very  many  other  conditions.  The  total  number  of  leucocytes  is  often 
increased  when  the  parasites  first  enter  the  blood.  With  this 
leucocytosis  the  polymorphs  are  in  excess.  It  gives  place  quickly  to 
a  moderate  degree  of  leucopenia,  in  which  the  polymorphs  are 
diminished  so  that  the  lymphocytes  are  apparently  in  excess.  Either 
of  these  findings  is  extremely  common  in  many  other  conditions, 
and  no  reliance  can  be  placed  on  them  except  that  a  leucocytosis 
without  parasites  is  probably  not  malarial.  The  eosinophils  are  often 
increased  in  chronic  malaria— up  to  5  to  10  per  cent.  Fig.  G  shows 
several  drawings  of  endothelial  cells  made  by  me  from  a  malaria  film. 
These  cells  are  characterized  by  a  large  oval  nucleus  of  indistinct 
structure,  but  usually  with  a  well  defined  nucleolus.  The  cytoplasm 
is  frayed  and  indistinct — which  is  but  natural,  since  the  cell  is  not 
really  a  blood  cell  but  a  tissue  cell  that  has  become  sufficiently  decrepit 
A— 6 
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to  be  detached  from  its  normal  attachments  and  shed  off  into  the  blood 
stream.  These  cells  may  be  found  actually  joined  together,  but  more 
often  are  displaced  in  the  process  of  spreading  the  film.  They  are 
then  found  not  actually  joined  together  but  in  groups  of  two  or  three. 


Fig.  6. 

Endothelial  cells  from  a  single  film  drawn  under  the  camera  lucida.  For 
comparison  a  polymorph  (P),  an  eosinophil  (E),  and  several  red  cells  (RBC),  all 
from  the  same  film.     (Drawn  by  the  author.) 


In  a  case  of  kala-azar  I  found  as  many  as  three  and  four  of  these  cells 
joined  together  and  others  which  show^ed  mitosis.  But  for  this  case  I 
should   perhaps   not  have   recognized   their   nature,  but  I    have   found 
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them  in  only  one  or  two  cases  other  than  malaria.  The  one  other  case 
in  which  they  were  most  plentiful  was  that  of  an  old  man  who  was 
subsequently  found  to  have  suffered  from  what  he  described  as  ague 
ten  years  previously  in  America.  In  malaria  these  cells  are  often 
encountered,  and,  in  my  opinion,  they  appear  to  supply  valuable 
confirmatory  evidence  in  a  doubtful  case.  The  red  cells  are  also 
abnormal  in  malaria.  Red  cells  are  destroyed  by  the  action  of  the 
parasite,  and  the  products  of  this  destruction  circulating  in  the  blood 
are  the  most  potent  stimulants  to  new  red-cell  formation.  It  thus 
happens  that  the  blood  film  following  a  severe  rigor  will  usually  show 
signs  of  this  new  formation  in  the  presence  of  red  cells  larger  than 
normal,  exhibiting  polychromatic  staining,  and,  perhaps,  some  of  them 
nucleated.  These  things  are  not  found  in  normal  blood,  and  their 
presence  may  therefore  be  of  value  in  a  doubtful  case.  Taking  all  these 
points  together,  one  sees  that  a  critical  examination  of  a  blood  film, 
even  if  parasites  are  not  found,  may  be  of  distinct  value. 

Tremor. — Tremor  is  usual  in  chronic  malaria :  it  may  exist  as  a 
continuing  phenomenon  or  be  present  only  for  a  few  days  after  attacks. 
This  tremor  is  seen  in  the  tongue,  the  hands,  and  rarely  in  the  lips. 
The  tongue  tremor  is  not  under  the  patient's  control.  The  hand 
tremor  is  not  under  control  if  it  is  malaria,  but  it  is  of  course  possible 
for  a  patient  to  simulate  some  sort  of  tremor.  This  will  be  a  coarse 
tremor,  and  will  disappear  or  become  disordered  and  irregular  if  he  is 
asked  to  screw  his  eyes  up  tight  while  holding  his  hands  out  in  front  of 
him.  The  malarial  tremor  is  a  fine  tremor  such  as  one  may  see  in 
heavy  smokers,  &c. 

Herpes  lahialis. — This  is  very  frequent  in  malaria,  i.e.,  if  the  attack 
has  been  a  moderately  severe  one.  It  does  not  occur  at  once,  but  may 
be  delayed  from  twenty-four  to  forty-eight  hours  or  more.  In  any  case, 
if  a  patient  present  himself  with  herpes,  it  will  naturally  occur  to  the 
physician  that  this  is  a  symptom  for  which  some  explanation  must  be 
found . 

Jaundice. — In  certain  persons  jaundice  is  very  apt  to  follow  attack, 
and  may  persist  a  week  or  so.  As  a  rule,  it  appears  after  severe  attacks, 
but  there  can  be  no  doubt  about  the  individual  susceptibility  to  this 
development.  It  depends  on  increased  viscidity  of  bile  due  to  increased 
destruction  and  elimination  of  blood  pigments,  and  is  therefore  strongly 
suggestive  of  a  recent  malarial  attack  when  seen  in  a  malarial  subject. 

Tacliycardia. — This  is  frequent.  Commonly  it  is  most  marked  when 
the  patient  gets  up  for  the  first  time.     It  may  then  disappear  after  a 
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week  or  so ;  or  it  may  persist  apparently  for  so  long  as  he  has  malaria. 
In  many  cases  it  is  best  brought  out  on  exertion.  The  paradoxical 
response  to  exertion  in  the  development  of  slowing  of  the  pulse  has 
also  been  seen.  In  one  case  a  condition  which  seemed  to  be  auricular 
fibrillation  was  present  for  three  days. 

Weakness. — Complaint  of  weakness  is  commonly  made  and  two 
charts  (fig.  7)  are  here  presented  illustrating  certain  measures  taken 
to  estimate  this  with  exactitude.  As  such  steps  cannot  be  taken  in 
ordinary  practice,  weakness  must  be  deduced  from  the  usual  appear- 
ances— e.g.,  flabbiness  of  muscles  and  general  want  of  tone,  dyspnoea 
on  exertion,  kc. 

Wasting. — "  Malarial  cachexia  "  is  a  term  commonly  employed  but 
not  often  defined.  Most  agree  that  wasting  is  an  essential  part  of  the 
picture.  Wasting  is  certainly  common  in  malaria,  but  it  is  also  a  fact 
that  a  rnojo.  may  remain  in  good  condition  and  good  health  in  spite 
of  frequent  minor  relapses.  An  absence  of  wasting  is  not,  therefore, 
of  great  value  as  evidence.  Anaemia  is  also  recognized  as  a  part  of 
cachexia,  but  the  term  is  loosely  used,  and  provided  pallor  is  present 
the  condition  is  held  to  be  fulfilled.  Now,  there  is  a  real  difference 
between  the  two.  The  colour  of  the  lips  is  a  better  guide,  and  that  of 
the  tongue  better  still.  Pallor  is  very  common  in  malaria,  but  a  pale 
man  is  not  necessarily  a  sick  man ;  an  anaemic  man  on  the  other  hand 
almost  certainly  requires  treatment.  I  have  seen  a  diagnosis  of  per- 
nicious anaemia  made  in  the  case  of  a  malaria  patient  who  was  hardly 
anaemic  at  all  but  very  pale.  Anaemia  cannot,  therefore,  be  said  to  be 
a  part  of  malarial  cachexia,  but  pallor  would  be  expected  and  in  its 
absence  cachexia  could  hardly  be  present.  The  third  factor  recognized 
as  necessary  for  the  completion  of  the  picture  of  malarial  cachexia  (so 
far  as  my  inquiries  go)  is  a  large  spleen.  I  may  say  at  once  that  those 
who  look  for  large  spleens  will  be  disappointed.  Perhaps  in  one  case  in 
fifty  the  spleen  is  one  or  two  fingers'  breadth  below  the  costal  margin 
for  a  day  or  two  following  the  acute  attack ;  in  several  a  combination  of 
pain,  rigidity  of  muscles  and  indefinite  dullness  will  persuade  the  unwary 
that  the  spleen  is  enlarged.  In  most  the  wise  man  will  refuse  to  express 
a  confident  opinion  on  the  point.  These  remarks,  of  course,  apply  to 
malaria  as  seen  in  temperate  climates  only.  In  hot  climates  malaria 
often  wears  a  different  complexion.  It  is,  then,  possible  for  a  man  to  be 
very  wasted  and  very  pale,  and  even  very  anaemic,  and  still  not  to  have 
a  palpably  enlarged  spleen.  I  recollect  a  case  in  which  the  red  cells 
were  only  just  over  two  million  and  the  blood  full  of  parasites,  and  yet 
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The  figures  to  the  left  show  the  time  in  seconds  during  which  the  patient  was 
able  to  hold  a  deep  inspiration  ;  this  is  the  respiratory  test.  The  figures  to  the 
right  show  the  time  in  seconds  during  which  the  patient  was  able  to  hold  at 
arm's  length  a  stone  weighing  5  lb.  2  oz.  Arrows  show  attacks  of  malaria. 
Both  patients  were  taking  ten  grains  of  quinine  daily  during  the  period  for 
which  the  curves  are  shown,  but  not  previously. 

Chart  J.— The  patient  had  an  attack  prior  to  admission  to  hospital.  He 
had  not  been  taking  quinine.  Considerable  weakness  resulted.  A  quick 
recovery  followed ;  a  level,  which  appears  to  have  been  normal  for  the  indi- 
vidual, being  reached  in  a  few  days.  Two  subsequent  attacks,  much  modified 
by  quinine,  had  an  appreciable  but  not  serious  effect.  This  is  a  normal  response 
for  patients  who  suffer  but  little  between  attacks. 

Chart  II.  —A  patient,  previously  a  stoker,  who  had  no  definite  attacks  but 
continual  headache  and  tremor  ;  parasites  were  present  before  admission.  Very 
slow  recovery  and  very  low  level,  even  after  three  weeks. 
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the  spleen  was  not  enlarged  to  palpation.  The  picture  of  malarial 
cachexia  is  thus  indistinct  and  of  little  value.  It  certainly  does  not 
represent  the  sort  of  chronic  malaria  with  which  a  practitioner  will 
have  to  deal  when  the  troops  come  home. 


CoxcLrsiONS. 

The  signs  and  symptoms  set  forth  above  have  been  arrayed  in  the 
hope  that  they  will  aid  the  practitioner  in  answering  a  particular 
question — viz.,  the  query  of  an  employer  as  to  whether  one  of  his 
employees  has  recently  suffered  from  malaria  as  he  claims  or  whether, 
on  the  other  hand,  he  has  just  been  having  a  day  off  for  what  we  shall 
probably  continue  to  describe  as  "'urgent  private  affairs."  To  recapitulate, 
the  following  may  be  looked  for :  {a)  Rigor,  hot  stage,  sweating ; 
(b)  periodicity  of  symptoms  or  pyrexia  ;  (c)  perisplenitis ;  {d)  pain  in 
the  side,  confirmed  by  hyperalgesic  areas ;  (e)  headache,  similarly 
confirmed  ;  (/)  pharyngitis,  conjunctivitis  ;  {g)  hyperidrosis  ;  (li)  pig- 
mentation;  (i)  Raynaud's  symptoms;  {j)  transient  oedema;  (k)  parasites 
in  the  blood ;  (J)  pigmented  cells,  excess  of  transitional  or  eosinophil 
cells,  endothelial  cells  and  polychrome  red  cells  of  abnormal  size  in  the 
blood  ;  {m)  tremor ;  (»)  herpes  labialis  ;  (o)  jaundice  ;  (p)  tachycardia  ; 
{q)  weakness.  These  are  all  wholly  or  partially  out  of  the  patient's 
control  and  the  finding  of  several  of  them  would  be  very  strong  evidence 
in  support  of  the  employee's  statement.  Furthermore  they  represent  a 
syndrome  which  is  not  met  with  in  any  other  disease,  although  trench 
fever  is  obviously  a  very  close  ally  and  presents  many  of  them. 

Many  other  symptoms  which  are  too  unusual  to  include  have  been 
met  with  and  many  have  been  described  by  other  authors  but  have  njt 
been  seen  by  myself.  Some  symptoms  have  been  mentioned  incidentally 
but  not  fully  described — e.g.,  leg  pains  I  have  encountered  in  such 
circumstances  that  the  influence  of  malaria  could  not  be  denied  ; 
transient  hemiplegia,  tetany,  exophthalmos,  purpura,  bleeding  from  the 
gums,  epistaxis,  and  albuminuria  (probably  very  frequent  after  attacks), 
severe  gastritis,  diarrhoea,  enlarged  glands.  Other  authors  have  described 
mastitis,  urticaria,  a  specific  rash  and  extensive  oedema.  These  I  have 
not  seen. 
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DISCUSSION. 

Lieutenant-Colonel  Andkew  Balfour,  R.A.M.C,  C.B.,  C.M.G. :  These 
careful  clinical  observations  are  the  very  kind  of  thing  we  require  in  malaria, 
for  we  are  too  apt  to  rush,  as  it  were,  to  the  blood  and  form  our  conclusions  on 
such  factors  as  an  increase  of  large  mononuclears  or  of  those  transitional  cells 
of  which  Dr.  Gordon  Ward  spoke,  or  on  the  presence  of  pigment-bearing 
leucocytes,  &c.  Those  accustomed  to  live  and  work  in  tropical  regions  are 
familiar  with  those  larval  types  of  temperature  to  which  Dr.  Ward  has  directed 
attention,  and,  like  him,  we  realize  that  they  are  frequently  the  precursors  of  a 
well-marked  relapse.  The  most  important  point  about  them  is  their  periodicity, 
which  should  always  excite  suspicion  whether  it  be  of  the  tertian  or  quartan 
variety.  I  take  it  that  these  small  fluctuations  of  temperature  which  may  not 
cross  the  normal  line,  really  indicate  a  sporulation  of  parasites  in  the  internal 
organs.  As  regards  the  apyrexial  rigor,  I  think  the  rectal  temperature,  if 
taken,  would  very  likely  be  found  elevated.  In  addition  to  tliose  mentioned  by 
Dr.  Gordon  Ward,  there  is  another  clinical  sign  which  should  be  looked  for  in 
cases  which  have  more  or  less  recently  passed  through  an  attack  of  malaria, 
and  that  is  a  distinct  liepatic  tenderness  on  deep  palpation  under  the  right  costal 
margin.  We  are,  perhaps,  too  apt  to  think  only  of  the  spleen  in  relation  to 
malaria  and  to  forget  that  the  liver  is  also  frequently  affected.  I  agree  with 
Dr.  Ward  that  the  cells  he  found  in  the  blood  films  are  endothelial  cells.  They 
are  not  pathognomonic  of  malaria,  and  are  not  infrequently  found  in  other 
febrile  conditions  in  the  Tropics,  more  especially  in  kala-azar.  It  is,  of  course, 
a  little  difficult  to  be  sure  that  all  the  different  symptoms  to  which  Dr.  Ward 
refers  were  really  due  to  malaria.  I  think  it  quite  possible  that  some  of 
them,  such  as,  for  example,  the  localized  cedemas,  may  really  be  evidence 
of  a  kind  of  sub-scorbutic  state.  In  Macedonia,  as  in  the  other  Eastern  war 
areas,  the  dietetic  conditions  were  naturally  not  always  of  the  best.  Many 
men  suffered  from  debility.  In  part,  this  was  to  be  attributed  to  de- 
ficiency in  certain  articles  of  diet,  and  it  is  quite  probable  that  tliis  debility 
left  its  mark  on  some  of  the  men,  as  shown  by  such  clinical  signs  as 
Dr.  Ward  has  described.  Still,  considering  the  whole  of  these  signs,  togethei- 
with  the  histories  of  the  cases,  I  have  no  doubt  that  the  clinical  symptoms 
noted  have  been  helpful  in  enabling  a  correct  diagnosis  of  previous  malai'ia 
to  be  made. 

Dr.  F.  S.  Langmead  :  It  is  a  very  common  fault  to  ascribe  all  symptoms 
occurring  in  people  coming  from  a  malarial  country  or  in  malarial  subjects 
to  the  malaria  itself.  A  more  patient  examination  will  sometimes  show  that 
a  patient  who  is  regarded  as  suffering  from  an  unusual  form  of  malaria  is  really 
the  subject  of  an  independent  or  secondary  infection.  Despite  this  warning, 
I  agree  that  malaria  is  almost  as  protean  in  its  manifestations  as  Dr.  Ward 
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has  declared.  I  have  had  facilities  for  observing  about  10,000  cases  of  malaria, 
and  agree  as  to  the  occasional  occuiTeuce  of  rigors  without  fever.  Such  rigors 
are  frequently  accompanied  by  malaise,  headache,  s-weating,  rapid  pulse,  mental 
depression,  and  even  by  vomiting.  Cases  have  been  seen  of  all  degrees,  ranging 
from  those  with  rigors  without  alteration  of  temperature,  through  those  with 
rigors  where  the  temperature  only  attains  the  normal  hne  and  those  where  the 
rigor  is  associated  with  a  very  sHght  pressure,  up  to  those  with  characteristic 
pyrexial  attacks.  Pigmentation  may  be  so  severe  as  to  resemble  that  of 
Addison's  disease,  and  with  this  I  associate  also  cases  with  temporary  or 
persistent  low  blood-pressure  and  small  pulse,  possibly  ascribable  to  suprarenal 
defect.  Defective  action  of  this  gland  and  also  of  the  thyroid  is  suggested  by 
the  tachycardia,  tremor,  and  exophthalmos,  which  have  been  referred  to  and 
which  certainly  occur.  I  have  come  to  regard,  tachycardia  in  malaria  as 
occurring  in  three  clinical  forms  :  (1)  a  transient  form  abating  with  or  soon 
after  an  attack  ;  (2)  a  more  persistent  form  which  subsides  after  several  days 
or  weeks  ;  and  (3)  a  chronic  and  protracted  form  which  possibly  will  remain 
permanent.  It  is  impossible  to  say  when  the  last  two  forms  are  indications 
that  the  malaria  is  merely  in  abeyance.  Statistics  as  to  tlie  efficacy  of  various 
forms  of  treatment  in  preventing  relapses  are  unreliable,  as  what  constitutes 
a  relapse  is  often  decided  by  rule  of  thumb,  and  apyrexial  attacks  are  not 
considered. 
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Experiments  on  the  Complement  Fixation  in  Malaria  with 
Antigens  prepared  from  Cultures  of  Malarial  Parasites 
(Plasmodium  falciparum  and  Plasmodium   vioaxJJ 

(WAR    OFFICE    RESEARCH.) 

By  J.  GoEDOx  Thomson,  Captain,  R.A.M.C.(T.C.). 

( Protozoologist  to  Lcmdon  School  of  Tropical  Medicine  ;    Officer  in  Command  of  Malaria 
Laboratory,  No.  4  London  General  Hospital.) 

This  research  was  carried  out  for  the  purpose  of  finding  a  more 
accurate  test  for  cases  of  malaria.  The  only  certain  method  of  diagnosing 
this  disease  is  to  find  the  parasites  in  the  peripheral  blood  ;  this  is 
only  possible  when  the  infection  is  heavy  enough  to  enable  the  patho- 
logist to  find  parasites  after  a  reasonable  search  in  a  thick  film. 

Many  patients  are  admitted  to  hospital  with  a  diagnosis  of  malaria 
on  clinical  grounds  only,  and  many  have  received  treatment  with  quinine 
before  they  have  been  examined  for  parasites,  the  result  being  that  a 
large  proportion  of  cases  are  labelled  as  malaria  on  the  history  of  the 
case  alone.  A  differential  leucocyte  count  where  no  parasites  are  found 
is  of  great  assistance  in  diagnosing"  these,  and  when  the  large  mono- 
nuclears' show  a  marked  increase  we  can  be  fairly  certain  that  the  case 
is  one  of  malaria,  especially  when  there  is  a  marked  antemia  and 
splenic  enlargement,  with  a  definite  history  of  rigors  and  temperature. 
The  blood  picture,  alone,  however,  with  the  absence  of  malarial  parasites 
always  leaves  us  in  some  doubt  whether  the  case  is  actually  one  of 
malaria,  especially  if  no  parasitic  relapse  occurs  while  the  patient  is 
under  observation  without  treatment. 

Many  soldiers  in  the  Tropics  have  been  diagnosed  as  cases  of  malaria 
which  are  not  malaria,  and  it  is  a  common  error  to  send  patients  into 
hospital  diagnosed  as  typhoid  which  are  proved  afterwards  to  be  malaria. 
Comatose  malaria  has  again  and  again  been  confused  with  heatstroke 
with  disastrous  results.  A  golden  rule  ought  to  be  framed  by  physicians 
in    a  tropical  country — namely,   in  all   cases  of   obscure  fever,  before 

'  At  a  meeting  of  the  Section,  held  January  28,  1919. 
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commencing  treatment  examine  a  blood  film  for  parasites,  and  if  that 
is  negative  have  a  blood  culture  done.  If  this  w^ere  carried  out  many 
mistakes  would  be  avoided.  On  treatment  by  quinine  (10  gr.  t.i.d.), 
malarial  parasites  rapidly  disappear  from  the  peripheral  blood  so  that 
about  the  fourth  day  asexual  forms  are  so  scarce  that  as  a  rule  they 
cannot  be  found  even  after  prolonged  search. 

Many  methods  of  treatment  have  been  tried,  but  there  is  no  accurate 
means  of  diagnosing  whether  the  patient  is  absolutely  cured  or  not. 
We  know  that  treatment  must  be  continuous  and  prolonged  if  relapses 
are  to  be  avoided,  but  we  are  never  able  to  guarantee  that  the  fever  will 
not  return.  If  a  disease  is  not  cured  and  a  specific  organism  is  still 
present  in  the  body  in  large  enough  numbers  to  produce  a  certain 
quantity  of  antibody,  we  know  that  if  we  can  produce  a  specific  antigen 
it  ought  to  be  possible  to  deviate  the  complement.  The  strength  and 
sensitiveness  of  this  reaction  depends  on  the  presence  of  sufficient 
antibody  and  its  specific  antigen.  Little  is  known  about  the  antibodies 
formed  against  the  malarial  parasites,  but  there  must  be  some,  and 
there  is  no  doubt  these  play  a  great  part  in  the  production  of  a  natural 
immunity,  and  eventually  many  cases  of  malaria  recover  without 
treatment,  usually  after  many  attacks  of  fever  over  a  prolonged  period. 

Immunity,  though  not  quite  absolute,  is  established  to  a  certain  extent 
and  in  a  specific  complement-fixation  reaction  we  are  able  to  measure 
the  defensive  activity  of  the  infected  host.  Complement  is  deviated  or 
fixed  when  antibody  and  its  specific  antigen  are  present  in  the  test,  and 
in  this  series  of  experiments  we  have  prepared  a  malarial  antigen 
successfully  in  the  following  manner  : — 

Preparation  of  Malarial  Antigens. 

In  a  preliminary  note  published  in  the  British  Medical  Journal 
(1918)  [2]  we  described  shortly  the  technique  for  making  antigen,  so 
that  other  experimenters  might  work  along  similar  lines  and  perhaps 
improve  the  method.  Cultures  are  prepared  of  malarial  parasites, 
either  benign  or  malignant  tertian  according  to  the  method  elaborated 
by  J.  G.  Thomson  and  D.  Thomson  (1913)  [1].  Cases  in  which  the 
peripheral  blood  is  heavily  loaded  with  parasites  are  to  be  preferred, 
and,  if  possible,  they  should  have  received  no  previous  quinine  treatment. 
After  growing  in  the  incubator  at  37°  C.  for  twenty-four  to  forty-eight 
hours,  the  supernatant  serum   is  pipetted  off  and  an  excess  of  sterile 
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distilled  water  is  added  to  the  remaining  sedimented  corpuscles  in  the 
tube.  Shake  well  up  and  so  lake  the  corpuscles.  Centrifuge  and  pipette 
off  the  red  haemoglobin-stained  water,  so  leaving  a  deposit  of  debris  of 
corpuscles,  leucocytes  and  parasites.  Add  again  an  excess  of  distilled 
water,  shake  up  and  centrifuge  and  so  on  until  the  supernatant  water 
is  practically  colourless  and  thus  the  whole  of  the  haemoglobin  is 
removed.  We  now'  have  a  deposit  of  malarial  parasites,  and  if  this 
deposit  is  smeared  on  a  slide  and  stained,  we  find,  if  the  culture  is  a 
good  one,  that  we  have  almost  a  solid  mass  of  parasites  with  some 
leucocytes  and  the  empty  envelopes  of  red  blood  corpuscles.  Dissolve 
this  sediment  in  as  small  a  quantity  as  possible  of  N/10,  NaOH,  and  a 
viscid  yellow  fluid  is  obtained.  Neutralize  this  carefully  with  normal 
HCl.  If  too  much  acid  is  added  we  cause  a  precipitate,  and  this  must 
be  avoided. 

So  far  we  have  found  this  concentrated  solution  of  parasites  too 
anticomplementary  to  use  as  it  is,  and  dilution  is  necessary  with  normal 
saline.  The  ideal  aimed  at  is  to  obtain  as  concentrated  an  antigen  as 
possible  which  is  not  too  anticomplementary,  for  it  is  by  getting  a  strong 
antigen  that  we  will  expect  to  get  more  sensitive  and  reliable  results. 

Dilute  this  antigen  ten  times  with  normal  saline  and  carry  out  a 
preliminary  titration  with  complement  (guinea-pig's  serum) .  The  actual 
test  is  that  recommended  by  D.  Thomson  (1918)  for  gonorrhoea  [3]. 
Take  twelve  Wassermann  tubes  and  add  O'l  c.c.  of  guinea-pig's  serum 
(complement),  diluted  as  follows : — 


(1) 

(2) 

(3) 

(4) 

(5) 

(G) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

L/10 

"1/20 

1/30 

1,40 

1/50 

1/60 

1/70 

1/80 

1/90 

1/100 

1/110 

1/120 

—  dilutions  of  complement. 

Add  to  each  0"1  c.c.  of  antigen  (diluted  1  in  10).  At  the  same  time 
when  testing  each  new  batch  of  antigen  it  is  better  to  conduct  similar 
tests,  the  antigen  being  diluted  1  in  20,  1  in  30, 1  in  40,  1  in  50,  1  in  00, 
1  in  70, 1  in  80, 1  in  90,  and  1  in  100.  Thus  we  can  find  without  waste 
of  time  the  dilution  which  has  not  too  much  anticomplementary  action. 
This  complete  test  will  take,  therefore,  ten  rows  of  tubes,  but  it  can 
be  made  shorter  by  making  jumps — for  example,  the  antigen  could  be 
tested  1  in  10,  1  in  40,  1  in  50,  and  if  found  to  be  unsatisfactory  in 
these  dilutions,,  higher  dilutions  could  be  carried  out  later. 

Having  added  the  complement  and  the  antigen  to  the  tubes,  place 
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them  all  in  the  ice  chest  for  at  least  one  hour,  and  then  give  half  an 
hour  in  the  water-bath  at  37^  C.  Add  to  each  tube  O'l  c.c.  of  sensitized 
sheep's  corpuscles  (8  per  cent,  suspension).  Place  the  trays  immediately 
in  water  bath  at  37"  C,  and  read  the  result  in  fifteen  minutes.  The 
lowest  dilution  of  complement  which  produces  complete  hsemolysis  in 
that  time  should  be  taken  as  the  minimum  haemolytic  dose.  Note  the 
dilution  of  antigen  which  gives  a  satisfactory  result,  and  dilute  antigen 
accordingly.  As  I  have  pointed  out,  the  stronger  the  antigen  the  better, 
provided  it  is  not  too  anticomplementary.  So  far  I  am  quite  unable 
to  explain  why  some  antigens  are  so  anticomplementary,  but  further 
experimental  work  may  throw  some  light  on  this. 

The  actual  test  of  the  malarial  sera  is  based  on  the  technique  of 
Captain  D.  Thomson  (1918).  Four  tubes.  A,  B,  C,  and  D,  are  employed 
for  the  serum  of  each  suspected  malaria.  To  A,  B,  and  C,  add  O'l  c.c. 
of  serum  (inactivated  at  56^  C.  for  ten  minutes)  and  diluted  1  in  10 
with  normal  saline.  Sometimes  it  is  better  to  dilute  the  serum  only 
1  in  5.  To  tube  A  add  complement  O'l  c.c,  containing  three  and  a  half 
minimum  haemolytic  doses.  To  tube  B  add  complement  O'l  c.c,  con- 
taining three  minimum  haemolytic  doses.  To  C  add  complement  O'l  c.c, 
containing  two  and  a  half  minimum  haemolytic  doses.  To  D  add  com- 
plement O'l  c.c,  containing  two  and  a  half  minimum  haemolytic  doses. 
To  A,  B,  and  C  add  O'l  c.c.  of  antigen,  preferably  a  compound  antigen 
made  up  of  different  strains  of  parasites  and  diluted  according  to  what 
has  been  found  necessary  after  titration  against  the  complement  used. 
To  tube  D  add  no  antigen,  but  O'l  c.c  of  normal  saline,  so  that  this  acts 
as  a  serum  control.  Place  all  the  tubes  in  the  ice  chest  over-night 
and  add  to  each  next  morning  O'l  c.c.  of  sensitized  sheep's  corpuscles  ; 
place  immediately  in  the  water-bath  and  read  the  results  quickly  in 
exactly  fifteen  minutes. 

With  each  batch  of  sera  tested,  introduce  at  least  two  known  positive 
malaria  sera  and  two  known  negative  sera,  that  is  the  sera  of  persons 
who  have  never  had  malaria  and  which  we  know  possess  no  anti- 
complementary action  per  se.  As  soon  as  the  control  tubes  D  show 
complete  haemolysis  and  the  negative  sera  show  haemolysis,  the  results 
in  A,  B,  and  C  ought  to  be  read  and  noted  at  once  and  also  at  the  end 
of  fifteen  minutes.  If  left  longer,  and  the  reaction  is  a  weak  one,  we 
fail  to  detect  weak  positive  reactions.  An  antigen  control  containing 
no  serum  but  an  equal  amount  of  saline  and  two  and  a  •  half  minimum 
haemolytic   doses  is  necessary,  since   antigen  may  absorb  complement 
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during  the  night  in  the  ice  chest.  If  control  sera  and  antigen  are 
unsatisfactory  it  is  quite  impossible  to  read  the  test,  and  the  experiments 
will  be  required  to  be  repeated.  As  the  reaction  is  a  delicate  one,  and 
requires  to  be  very  carefully  controlled,  we  avoid  using  old  serum,  which 
is  perhaps  contaminated,  and  thus  develops  anticomplementary  power, 
apart  from  any  specific  antibody  in  it.  Sera  previously  heated  and 
kept  for  a  few  days,  must  be  heated  again  immediately  before 
the  test. 


Kesults  of  Experiments  on  the  Complement  Deviation  on 
200  Cases  of  Malarial  Infection. 

It  was  first  necessary  to  test  the  sera  of  known  malaria  cases  with 
parasites  present  in  the  blood  in  order  to  find  out  if  positive  results  could 
be  obtained  with  the  antigen  used.  Antigens  were  prepared  from  single 
cases  of  malaria  and  used  unmixed  with  other  strains.  Separate 
antigens  were  prepared  from  benign  and  malignant  tertian  malaria, 
and  also  from  the  spleen  of  a  malignant  tertian  case.  This  latter 
method  of  obtaining  antigen  may  prove  to  be  the  best,  but,  un- 
fortunately, we  have  not  yet  been  able  to  obtain  a  heavily  infected 
spleen. 

The  spleen  antigen  prepared  here  did  give  positive  results,  but 
these  were  weak  and  unsatisfactory.  The  actual  experiments  carried 
out  were  as  follows  : — 


(A)  Preliminary  Experiments  carried  out  in  knoicn  Cases  of  Benign 
Tertian  Malaria,  all  with  Plasmodium  vivax  present  in  the 
Blood,  using  Antigeyi  prepared  from  a  Single  Strai)i  of 
Parasites   (Plasmodium  vivax). 

All  these  cases  were  done  with  an  antigen  prepared  from  a  single 
strain  of  Plasmodium  vivax  (a  Salonica  strain).  Seven  out  of  the 
nineteen  gave  only  weak  positive  reactions,  and  one  serum  gave  a 
completely  negative  result,  although  the  blood  contained  numerous 
parasites,  the  patient  having  had  a  rigor  on  the  day  previous.  The 
remaining  eleven  cases  gave  positive  results,  and  all,  after  standing  in 
the  tubes  for  a  short  time,  became  negative.  For  this  reason  the 
results  must  be  read  quickly  after  the  control  serum  and  the  known 
negative  sera  show  complete  haemolysis. 
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The  serum  which  gave  a  completely  negative  result  must  have  been 
either  \ev\  deficient  in  antibody  or  the  antigen  used  was  not  specific 
to  that  particular  strain.  We  shall  discuss  this  later  under  a  separate 
section. 


(B)  Experivients    carried   out    in    order    to    determine     if    Separate 
Strains  of  Parasites  react  di^erently  to   Various  Antigens. 

In  this  series  of  observations  an  attempt  was  made  to  determine 
if  some  antigens  were  specific  to  certain  strains  of  parasites.  The  cases 
under  discussion  were  all  benign  tertian,  and  all  at  the  time  of  exami- 
nation had  parasites  {Plasmodium  vivax)  present  in  the  blood.  It  was 
thought  that  strains  from  Salonica,  Mesopotamia,  Egypt,  East  Africa 
or  Palestine,  might  react  differently  with  different  antigens.  This  point 
we  have  been  quite  unable  to  settle,  because  it  is  possible  that  the  real 
cause  of  these  varying  reactions  is  due  to  slight  differences  in  the 
preparation  of  the  antigens. 

It  is  evident  from  these  experiments  that  some  antigen  gave  a  much 
stronger  reaction  with  these  cases.  This  may  be  due  to  the  fact  that 
the  antigen  was  stronger,  or  to  the  strain  of  the  parasites  used  in  its 
manufacture. 

(C)  Experiments  conducted  for  the  Purpose  of  determining  if  Specific 

Antigens  cotild  he  prepared  for  Benign  and  Malignant  Tertian 
Malaria. 

The  first  two  experiments  conducted  led  us  to  believe  that  the  re- 
action was  a  specific  one,  and  we  are  still  in  doubt  about  this  matter, 
as  it  is  extremely  difficult  to  determine  whether  or  not  a  patient  may 
at  one  time  or  another  have  been  doubly  infected.  Experience  of  over 
3,000  infections  shows  us  that  it  is  quite  common  for  a  patient  to 
have  a  primary  infection  with  Plasmodium  falciparum  and  afterwards 
to  return  to  hospital  with  a  Plasmodium  vivax  infection,  which  seems  to 
persist  longer. 

As  there  is  frequently  no  record  of  the  parasites  in  previous  attacks, 
it  is  quite  impossible  to  exclude  double  infections.  Difiiculties  also  in 
the  sensitiveness  and  strength  of  the  antigen  prepared  also  ]Dlay  a  part 
in  these  observations. 

This    series    of    experiments    show    that    there    may  be  a  certain 
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specific  action,  but  it  also  tends  to  show  that  there  is  probably  a  group 
reaction  for  malaria.  Experiments  conducted  by  Noguchi  and  Craig 
seemed  to  prove  that  there  are  specific  group  reactions  in  the  way  of 
complement  fixation  between  Treponema  pallidum,  Ti-eponema  pertenue, 
and  Treponema  microdentium,  as  antigens  prepared  from  pure  cultures 
of  these  may  give  complement  fixations  in  the  presence  of  syphilitic 
serum. 

(D)  Further   Experiments   made  by  using  an  Antigen  prepared  from 

Spleen   of  a   Malignant    Tertian    Case   and   Antigen  prepared 
from   Cultures  of  Plasmodium  vivax. 

These  experiments  show  that  certain  cases  give  a  specific  reaction 
to  the  infection  found,  but  in  other  cases  a  positive  reaction  is  obtained 
when  using  either  antigen. 

(E)  Series  of  Cases  done  using  a  Compound  Malaria  Antigen  composed 
of  ten  cultures  oj  Benigji  Tertian  Malaria  (Plasmodium  vivax). 

Cases  of  benign  tertian  were  chosen  which  had  been  infected  in 
difierent  zones ;  the  following  strains  of  parasites  were  added  in  as  far 
as  possible  equal  quantities,  to  the  same  tube  and  mixed  : — 


A  strain 

Flasmodium  vivax 

Salonica 

B      „ 

U                             )) 

>> 

C       ,, 

M                          11 

II 

D      ,, 

,,             ,, 

Egypt 

E       „ 

5»                            >) 

II 

f*"       .. 

11                            »1 

,1 

f^              M 

!»                             >> 

East  Africa 

H      ,, 

>>                            >1 

1 1 

I       „ 

,,                            ,, 

Italy 

J       ,, 

,,                            ,, 

Palestine 

It  was  found  necessary  to  dilute  the  original  solution  of  the 
parasites  1  in  100  with  normal  saline  in  order  to  get  rid  of  the  anti- 
complementary action,  and  as  a  result  our  antigen  was  very  much 
weakened.  With  this  antigen  we  have  obtained  positive  results  with 
a  large  number  of  cases,  both  benign  and  malignant  tertian  malaria, 
all  of  which  had  parasites  in  the  peripheral  blood  at  the  time  the  serum 
was  examined.  One  case,  a  benign  tertian,  gave  a  completely  negative 
result,  indicating  that  there  must  have  been  extremely  little  antibody 
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present  in  the  serum.  Negative  results  in  such  patients  are  difficult  to 
explain,  but  it  is  quite  possible  that  at  certain  stages,  even  v^hen 
parasites  are  present  in  the  blood  stream,  antibodies  are  scarce,  probably 
because  they  have  not  had  time  to  form,  or  because  the  patient  was 
deficient  in  reaction  to  the  parasites. 

(F)  Experiments  on  Complement  Deviation   in  cases  of  Malaria  under 

various  courses  of  Quinine  Treatynent. 

These  experiments  show  that  it  is  extremely  difficult  to  estimate 
what  is  a  sufficient  treatment  for  any  individual  case  of  malaria.  Most 
of  the  patients  had  many  attacks  of  fever  and  numerous  admissions  to 
hospital.  On  each  admission  they  were  treated  with  quinine  and 
discharged  after  varying  intervals. 

A  study  of  the  results  obtained  in  complement  deviation  shows  that 
certain  patients  react  very  rapidly  to  the  treatment,  but  others  remain 
positive  in  spite  of  prolonged  dosage  with  the  drug.  It  would  seem  to 
us  that  we  have  here  a  parallel  in  syphilis,  where  it  is  well  known  that 
the  best  results  are  obtained  by  attacking  the  disease  during  the 
primary  stage,  and  complete  cure  is  not  uncommon.  If,  however,  the 
disease  becomes  chronic,  in  many  cases  it  is  incurable.  Inefficient 
treatment  of  malaria  during  the  initial  attack  only  leads  to  difficulties 
and  makes  the  condition  much  more  resistant  to  cure  afterwards. 

Patients  who  come  into  hospital  with  malaria  undergo  a  course 
of  treatment  with  quinine  and  are  discharged  ;  some  of  these  return 
after  varying  intervals  with  a  fresh  attack,  but  others  disappear  and 
seem  to  carry  on  without  relapsing,  or  at  least  without  having  sufficient 
fever  to  make  them  ask  admission  to  hospital.  It  was  noted  that  many 
of  the  above  cases  gave  a  positive  result  after  very  prolonged  treatment, 
and  that  others  became  negative,  but  so  far  we  have  not  been  able  to 
trace  whether  the  patients  relapsed  or  not.  In  nearly  every  instance 
where  a  patient  had  been  free  from  malarial  attacks  for  a  period  of  one 
year,  the  blood  was  found  by  us  to  be  negative. 

(G)  Experiments  done  correlating  tlie  large  Mononuclear    Count   with 

tlie  Complement  Deviation. 

A  few  observations  were  made  correlating  the  large  mononuclear- 
leucocyte  count  with  the  complement  deviation,  and  it  was  found  that 
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cases  showing  a  marked  increase  of  the  large  mononuclears  in  every 
instance  gave  a  positive  deviation  of  the  complement.  The  presence  of 
quinine  in  the  blood  in  detectable  quantities  in  the  serum  did  not  seem 
to  affect  the  test  for  the  deviation  of  complement.  A  large  number  of 
known  cases  of  syphilis  were  tested  against  malarial  antigens,  and  were 
found  to  give  positive  results,  and  it  is  therefore  necessary  to  exclude 
this  disease,  which  is  easily  done  by  having  an  ordinary  Wassermann 
done  on  the  serum. 

In    another    section  we    show    that  the  Wassermann    reaction    for 
syphilis  is  in  no  way  affected  by  an  attack  of  malaria. 


Conclusions. 

(1)  It  is  possible  to  obtain  a  deviation  of  the  complement  in  cases 
of  malaria  by  using  a  specific  antigen  prepared  from  cultures. 

(2)  How  far  the  test  will  prove  to  be  of  practical  value  in  diagnosis 
is  difficult  to  estimate  as  it  is  a  delicate  one  and  subject  to  great  error, 
especially  if  it  is  performed  by  an  unskilled  observer. 

(3)  The  effect  of  treatment  seems  to  vary  greatly,  some  patients 
react  more  quickly  to  quinine  than  others.  This  may  mean  that  the 
parasite  is  more  resistant  in  some  cases,  or  that  the  body  of  the  host  is 
able  to  react  more  strongly  in  certain  individuals  when  quinine  is 
administered. 

(4)  The  method  of  preparing  antigen  is  a  new  one  ;  it  is  not  a 
watery  nor  alcoholic  extract  but  a  complete  solution  of  the  whole 
parasite,  and  we  would  thus  expect  it  to  contain  the  specific  substances 
necessary  for  a  good  reaction  in  the  presence  of  antibody. 

(5)  Positive  reactions  are  obtained  with  syphilitic  sera,  but  this  is 
probably  due  to  lipoidal  substances  and  is  not  in  any  sense  a  specific 
reaction. 

(6)  The  experiments  conducted  so  far  point  to  the  possibility  of  a 
specific  reaction  for  benign  and  malignant  tertian  malaria,  and  there  is 
evidently  a  group  reaction  as  well.  It  is  thus  better  to  use  a  compound 
antigen  made  up  of  many  different  strains  of  malarial  parasites. 

(7)  To  every  batch  of  ten  sera  tested  it  is  advisable  to  introduce 
two  known  negative  sera  which  are  known  to  have  no  anticomplementary 
action  per  se. 
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Further  Notes  on  the  Epidemic  (Influenza),  with  Special 
Reference   to   Pneumonia,  in   Macedonia.^ 

By  Julius  Burnford,  M.D. 

In  "  A  Note  on  Epidemics  "  published  in  July,  1918,-  I  pointed  out 
some  peculiar  aspects  of  the  epidemic  in  its  inception.  Since  then 
unexpected  opportunities  of  studying  the  epidemic  in  different  centres 
have  presented  themselves.  The  observations  arising  therefrom  are 
such  that  it  seems  to  me  to  justify  elaboration  of  these  earlier  remarks, 
and  the  placing  on  record  of  one's  findings  whilst  the  picture  is  vivid. 

It  is  difficult  at  the  moment  to  place  the  epidemic  in  proper  per- 
spective, and  indeed  the  picture  is  as  yet  incomplete,  for  though  the 
acute  stage  is  now  over  we  are  faced  with  the  possibility  of  sequelae  for 
some  time  to  come.  Some  of  these  are  even  now  obvious,  and  more 
especially  those ^'  due  to  disintegrative  or  non-reparative  changes 
in  the  lungs — some  severe  and  presenting  no  difficulties  in  inter- 
pretation, others  milder  and  indefinite,  but  likely  to  interfere  more 
or  less  seriously,^ with  the  life  and  work  of  the  individual. 

Material  on  which  Observations  are  based. 

This  has  been  confined  to  soldiers.  My  movements  have  brought 
me^by  chance  into  military  districts  at  the  time  coinciding  with  the 
beginning  of    the  epidemic.      In  France  in    the  spring  of    1918    the 

'  At  a  meeting  of  the^Section,  held  April  29,  1919. 
■'  Brit.  Med.  Journ.,  July  20.  1918. 
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earliest  cases  of  a  mild  type,  which  I  have  described  as  a  peculiar 
glandular  type,  were  admitted  in  large  numbers  to  the  isolation  wards 
under  my  care.  Whilst  doing  duty  at  the  Koyal  Herbert  Hospital  in 
June  I  noted  at  the  beginning  of  the  epidemic  in  that  area  numerous 
cases  of  a  more  severe  and  mixed  though  not  very  fatal  type.  Whilst 
in  charge  of  the  Medical  Division  of  the  Sixty-third  General  Hospital 
in  Salonica  in  September,  the  wards  were  filled  with  cases  in  all  grades 
of  severity,  many  of  them  fatal.  And  when  moving  with  the  Army  of 
Occupation  to  the  Dardanelles  in  December  a  fresh  and  severe  outbreak 
came  under  my  observation  in  a  number  of  Anzacs  who  had  come  from 
the  Jordan  Valley,  where  there  was  a  shade  temperature  of  120°  F.,  and 
who  were  now  encountering  adverse  conditions  of  transport  and  climate 
on  a  bleak  and  exposed  spot  on  the  Peninsula.  With  these  must  be 
included  a  sprinkling  of  men  who  had  come  in  January  under  similar 
circumstances  from  Bangalore,  though  these  had  stopped  at  Salonica  eti 
route,  and  had  left  the  mass  of  their  severe  cases  in  hospital  there. 
It  is  possible  that  these  acquired  the  infection  whilst  quartered  in 
a  depot  at  Salonica.  Some  officers,  who  had  been  taken  prisoners  at 
Kut  and  had  been  confined  in  Asia  Minor  until  the  Armistice,  had 
detailed  in  their  diaries  an  account  of  an  epidemic  amongst  the 
inhabitants  and  themselves  in  a  village  of  Yosghad,  which  began  on 
October  4. 

To  supply  statistics  would  only  be  misleading.  The  physique  and 
previous  health  of  the  men  varied  in  different  districts.  In  Salonica 
the  men  were  often  much  debilitated,  and  furthermore  the  outbreak 
coincided  with  the  season  of  malaria,  which  confused  the  diagnosis  in 
many  cases.  Here  the  mortality  was  great,  and  out  of  100  consecutive 
cases  of  pneumonia  as  many  as  fifty  died.  In  the  Dardanelles,  out  of 
about  900  Anzacs,  over  150  were  admitted  with  influenza;  of  these 
twenty-five  developed  pneumonia  and  twelve  died. 

Exceptional  opportunities  for  observation  present  themselves  in  a 
general  military  hospital,  and  especially  in  Macedonia,  where  evacuation 
was  necessarily  slow — and  patients  were  kept  till  convalescence  was 
advanced.  In  some  cases  the  disease  actually  developed  in  patients 
convalescent  from  other  diseases.  At  the  same  time  we  must  deplore 
many  lost  opportunities  for  research  owing  to  the  exigencies  of  the 
service.  Indeed  at  the  Dardanelles,  in  the  absence  of  a  pathological 
laboratory,  it  was  necessary  to  carry  on  the  work  with  the  aid  of  a 
small  travelling  microscope  and  some  stains  acquired  from  a  hospital 
ship  and  the  local  Turkish  hospital. 
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Path  of  Infection. 

It  would  seem  that  infection  is  carried  by  human  traffic,  judging 
from  the  times  at  which  the  epidemic  originated  at  different  parts  of  the 
world.  Cases  often  fatal  were  evacuated  from  the  leave  trains  enroute. 
Amongst  the  Anzacs  the  disease  broke  out  on  a  crowded  transport, 
on  which  they  were  detained  for  several  days  before  disembarking.  But 
it  is  difficult  to  account  for  the  outbreak  in  the  middle  of  Asia  Minor 
— 120  miles  east  of  Angora — unless  as  was  suggested  it  had  been 
brought  from  the  Black  Sea  by  caravan. 

There  can  be  little  doubt  that  overcrowding  and  poor  ventilation 
are  potent  factors  in  the  spread,  and  these  are  difficult  to  avoid  in 
transports  and  troop  trains. 

Clinical  Manifestations. 

The  condition  is  essentially  a  toxaemia,  which  exerts  its  activity 
primarily  and  principally  on  the  respiratory  system,  and  to  a  much 
less  degree  and  much  more  infrequently  on  the  gastro-intestinal  tract 
and  occasionally  on  the  nervous  system.  The  milder  cases  present  a 
striking  similarity  of  symptoms  :  sudden  onset  with  malaise  and  pains 
in  head,  back  and  limbs,  pyrexia  and  intense  congestion  of  pharynx  and 
upper  air  passages  without  any  increase  in  pulse-rate,  and  terminating 
in  two  or  tliree  days  by  crisis  or  brief  lysis. 

Increasing  grades  of  severity  are  associated  with  more  extensive 
involvement  of  the  respiratory  tract  from  above  downwards.  In  the 
most  serious  cases  there  is  general  affection  of  the  lungs,  and  a  most 
fatal  type  of  pneumonia  in  which  the  toxaemia  symptoms  are  com- 
plicated by  characteristic  manifestations  of  pulmonary  obstruction. 
In  all  cases  however  the  respiratory  tubes  and  tubules  are  first 
affected,  and  it  is  on  the  mucosa  that  the  toxin  particularly  acts. 
Hence  it  is  possible  to  pick  out  from  a  series  of  cases  types  in  order 
of  severity,  though  the  types  often  blend.  Clinically  we  find  (1)  pharyn- 
gitis with  or  without  implication  of  the  mucosa  of  the  nose  and  sinuses; 
(2)  laryngitis ;  (3)  tracheitis ;  (4)  bronchitis  ;  (5)  bronchiolitis ;  and  (6) 
pneumonitis  with  involvement  of  all  the  lung  tissue. 

In  any  case  the  disease  may  terminate  by  crisis  or  rapid  lysis,  as  in 
the  mild  type,  after  a  few  days.  Occasionally  there  may  be  hoarseness 
or  loss  of  voice  for  some  time  after  the  larynx  has  been  affected,  and 
some  debility.     But  in  the  earlier  cases  seen  in  France  this  was  not 
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a  noticeable  feature,  and  the  men  were  returned  to  convalescent  camp 
in  a  few  days. 

Further  points  relating  to  the  milder  cases  are  indicated  in  the 
charts  appended,  and  it  is  not  proposed  to  deal  further  with  them  here, 
save  in  one  particular.  The  associated  adenitis  which  was  so  marked  a 
feature  in  the  earlier  cases  as  to  suggest  a  diagnosis  of  rubella  was  not 
so  much  in  evidence  in  the  later  cases,  though  the  patients  not 
infrequently  exhibited  many  hard  enlarged  glands  in  the  cervical, 
axillary,  and  even  inguinal  regions.  The  significance  of  this  will  be 
discussed  later. 
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Chart  II. 


Chart  I. — Two-day  type  with  adenitis. 

Chart  II. — Adenitis.     Rapid  recovery.     No  leucocyte  increase. 

Note. — The  dotted  line  on  the  charts  indicates  the  leucocyte  content  of  1  c.mm.  blood. 


The  Pulmonary  Type. 

The  manifestations  of  this  type  are  so  varied  in  their  clinical  detail 
that  it  is  difficult  to  give  a  general  description.  But  it  may  be  said 
that  in  the  main  the  symptoms  fall  into  two  groups :  (1)  toxsemic,  (2) 
mechanical,  though  the  more  or  less  asphyxial  state  produced  thereby 
presents  symptoms  closely  resembling  some  due  to  the  toxaemia. 
Again  the  picture  varies  in  different  outbreaks.  Sometimes  the 
toxsemic  symptoms  predominate,  producing  a  drowsy  and  lethargic 
state  with  indefinite  physical  signs  of  pulmonary  disease.  At  others 
the  obstructive  lesions,  such  as  coughing,  cyanosis,  and  asphyxia,  are 
more  manifest.     This  variation  in  type  has  been  noted  frequently.     In 
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Salonica  there  was  a  period  when  the  incessant  and  for  the  most  part 
unproductive  coughing  created  a  veritable  and  painful  din  during  the 
night.  But  in  the  Dardanelles  there  was  throughout  an  ominous  quiet 
in  the  wards.  In  the  diary  of  the  Kut  officers  it  is  noted  that  the 
roaring  and  barking  of  the  gasping  dusky  patients  could  be  heard  far 
from  the  huts. 

The  physical  signs  of  involvement  of  the  lungs  are  often  most  mis- 
leading at  the  outset ;  in  a  few  days  there  may  be  definite  evidence  of 
consolidation  of  one  or  more  lobes,  but  at  the  same  time  the  entire  lung 
tissue  is  in  all  probability  affected.  A  central  pneumonia  may  gradually 
reach  the  surface  and  present  signs  of  consolidation. 

A  case  may  simulate  middle-ear  disease  or  cerebral  disease  during 
the  first  few  days. 

Physical  signs  must  be  interpreted  in  the  light  of  general  symptoms 
and  with  care  ;  indeed  it  must  be  said  that  the  physical  signs  of 
pulmonary  involvement  are  of  less  importance  than  the  objective  signs 
and  general  condition  of  the  patient. 

Symptoms  in  Detail. 

The  recumbent  position  is  usual,  and  only  rarely  is  there  any  desire 
on  the  part  of  the  patients  to  sit  up.  Indeed  this  is  the  only  position 
of  comfort,  and  attempts  to  make  the  patient  sit  up  for  examination 
may  only  lead  to  paroxysms  of  coughing.  Some  are  particularly 
tranquil  and  cheery  throughout,  others  have  a  sense  of  impending 
death  which  is  nearly  always  justified. 

Cijanosis  is  a  frequent  and  pronounced  feature.  It  is  apparently  in 
direct  relation  to  the  extent  of  the  pulmonary  mischief,  and  indeed  is 
often  a  better  index  of  this  than  the  physical  signs  themselves.  It  is 
of  great  prognostic  value.  In  the  earlier  stages  and  often  during  the 
long  convalescence  it  is  of  a  lighter  hue,  the  cheeks  may  be  flushed, 
whilst  the  ears  are  deeply  cyanosed  ;  later  the  cyanosis  becomes  more 
intense  and  universal,  and  in  the  still  later  stages  there  is  a  dusky  black 
complexion — a  condition  that  suggested  to  one  medical  officer  the  name 
of  the  black  death.  It  is  evidently  symptomatic  of  an  asphyxial  state, 
and  not  connected  with  the  toxaemia.  It  is  only  found  in  connexion 
with  pulmonary  involvement,  and  varies  directly  with  this.  It  is 
increased  by  the  most  trivial  exertion,  such  as  coughing  or  drinking,  or 
even  talking,  and  in  the  convalescent  can  be  excited  by  exertion. 
Though  of  grave  significance,  deeply  cyanosed  cases  can  and  do  recover 
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often  after  many  weeks.     In  some  stages  it  produces  the  impression 

that  the  lungs  are  working  to  the  Hmit  of  their  reserve  power,  and  in 
convalescence  it  must  be  regarded  as  an  index  of  lung  damage,  and  as  an 
indication  for  the  restraint  of  unnecessary  exertion.  Attempts  to  relieve 
cyanosis  by  venesection  have  failed,  and  indeed  the  evidence  is  against 
the  cyanosis  being  of  cardiac  origin.  In  a  few  cases,  however,  cyanosis 
occurred  in  association  with  distended  cervical  veins  and  appearances  of 
cardiac  dilatation ;  these  were  occasionally  relieved  by  venesection. 
The  blood  in  severe  cases  is  black  and  sometimes  even  tarry.  -  In  the 
most  extreme  case  the  patient  died  with  asphyxia  and  severe  agonal 
convulsions,  he  was  black  in  colour,  and  the  pulse  remained  good  to 

the  end. 

Bespiratorij  Distress. — The  respirations  are  increased  out  of  pro- 
portion to  the  pulse-rate,  which  in  fact  may  remain  normal.  A  rate 
of  40  per  minute  is  common,  and  in  some  it  may  be  even  60 ;  in  one 
case  it  persisted  at  90  for  a  day  before  death.  In  the  early  stages 
it  assumes  an  emphysematous  type,  the  expirations  being  prolonged  ; 
and  with  increasing  severity  of  symptoms  the  expirations  become  more 
and  more  prolonged  in  comparison  with  inspirations  ;  or  else  there  may 
be  gasping  and  quick  panting  with  hardly  any  movement  of  the  chest 
wall,  into  which  indeed  little  air  enters.  In  other  cases  the  breathing 
may  be  noisy  and  roaring  in  character,  as  if  purely  tracheal  in  origin. 
In  many  cases  there  is  actual  distress  with  or  without  exertion.  It  is 
important  to  note  that  (1)  it  is  only  in  the  pulmonary  type  of  disease 
that  these  respiratory  variations  occur  ;  (2)  venesection  fails  to  give  any 
relief ;  (3)  histological  examination  reveals  destruction  of  the  aerating 
tissue  sufficient  in  amount  to  account  for  the  symptoms ;  (4)  the  con- 
dition is  often  relieved,  though  only  temporarily,  by  the  administration 
of  oxygen,  which  should  be  continuous  if  possible ;  (5)  alteration  in  the 
position  of  the  patient  produces  no  improvement. 

The  respiratory  changes  must  then  be  regarded  as  indicative  of 
pulmonary  mischief,  and  as  such  are  of  prognostic  import.  The 
combination  of  intense  cyanosis  and  rapid  breathing  is  of  grave 
moment. 

The  Pulse. — As  in  milder  cases  the  pulse-rate  in  the  pneumonic 
type  may  be  slow,  but  often  is  raised  to  100  and  sometimes  more,  but 
not  in  proportion  to  the  respiratory  increase.  Only  rarely  is  there 
dilatation  of  the  heart  and  in  grave  cases  the  pulse-rate  may  be 
over  120.  Death  does  not  occur  from  cardiac  failure,  and  in  one  series 
of  cases  at  autopsy  the  myocardium  was  firm  though   in  the  Anzac 
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series  there  was  distinct  evidence  of  myocardial  degeneration.  In  some 
cases  indeed  the  pulse  was  good  until  the  end  and  in  one  it  was  even 
felt  for  a  brief  period  after  respirations  had  ceased. 

Other  Sijynptoms.  —  Occasionally  cerebral  symptoms  are  seen. 
Sometimes  delirium  is  an  early  symptom,  in  others  it  is  a  late  one. 
Lethargy  is  characteristic  of  the  toxanuia.  Deafness  may  arise  early, 
sometimes  also  indefinite  signs  of  mastoid  disease.  Vomiting  is 
frequently  met  with  accompanied  by  furred  tongue  at  the  outset  of 
the  illness  and  diarrhoea  occasionally.  Albuminuria  of  slight  degree 
often  accompanies  the  febrile  disturbance.  Hsemorrhages  are  not 
uncommon.  Epistaxis  may  occur  in  the  early  stages.  With  the  cough 
there  may  be  pinkish  (blood-stained)  sputum  ;  the  typical  rusty  sputum 
is  rarely  seen.  Occasionally  the  sputum  contains  dark  coloured  blood 
and  clots  for  a  time  and, sometimes  more  extensive  haemorrhage  results, 
with  bright  red  blood  at  the  onset.  The  intense  engorgement  of  the 
mucous  membranes  and  of  the  pulmonary  capillaries  and  also  the  definite 
infarction  sometimes  seen  will  account  for  these  symptoms.  In  two 
cases  there  was  definite  ulceration  of  the  vocal  cords.  In  several 
cases  extensive  haemorrhages  were  noted  in  the  sheaths  of  the  rectus 
abdominis  muscles  at  autopsy. 

Physical  Signs. 

These  are  anomalous  and  vary  even  in  the  same  patient  from  time 
to  time.  They  appear  to  be  the  result  of  obstruction  to  the  bronchioles 
with  more  or  less  surrounding  consolidation  intermingled  with  areas  of 
emphysema.  The  signs  vary  with  the  accumulation  or  evacuation  of  the 
secretion  of  the  bronchioles,  so  that  at  one  moment  the  lung  may  be 
silent  and  at  another  may  present  signs  of  consolidation.  The  most 
characteristic  and  frequent  finding  is  a  fine  crepitation  heard  over  a 
considerable  area,  often  more  marked  on  deep  respiration  or  after 
coughing.  Sometimes  the  signs  are  slight  and  suggest  a  central 
pneumonia  with  relaxed  or  emphysematous  lung  surrounding,  and  in 
a  few  days  the  consolidation  reaches  the  surface  with  characteristic 
signs.  But  only  occasionally  are  there  definite  classical  signs  of 
lobar  consolidation ;  usually  the  mixture  of  lobular  consolidation  and 
emphysema  produces  indefinite  signs.  Hence  we  find  varying  signs 
as  follows  :  (1)  Crepitations ;  (2)  Crepitations  with  absolute  dullness  ; 
(8)  crepitations  with  impaired  percussion  note  ;  (4)  crepitations  with 
whispering  pectoriloquy  with  or  without  tubular  breathing;   (5)  silent 
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lung  ;  (6)  choked  lung,  into  which  little  air  enters  with  great  difficulty, 
relieved  sometimes  on  coughing  ;  with  resolution  the  sounds  become 
coarser  and  rales  appear.  It  may  be  taken  that  generally  signs  of 
"choking"  of  lungs  or  even  spreading  consolidation  will  be  found 
posteriorly  and  laterally  whilst  anteriorly  there  is  evidence  of 
emphysema  in  a  hyper-resonant  lung  with  harsh  breathing.  The 
middle  lobe  is  frequently  implicated  with  the  lower  lobe.  Occasionally, 
but  rarely,  the  upper  lobe  on  one  side  is  consolidated  with  or  without 
similar  lesions  in  the  lower  lobe.  Sometimes  signs  of  spreading 
pneumonitis  (for  this  is  perhaps  a  better  term  than  the  more  specific 
designation  of  pneumonia)  are  noted  and  the  lesion  beginning  at  the 
base  may  implicate  in  time  the  greater  part  of  both  lungs.  At  times 
one  part  may  show  resolution  whilst  another  becomes  affected,  as  in 
pneumonia  migrans.  But,  as  has  been  pointed  out  above,  the  signs 
of  localized  consolidation  are  always  misleading  inasmuch  as  the  entire 
lung  tissue  is  probably  affected.  Occasionally,  but  rarely,  pleural  effusion 
occurs  even  with  whispering  pectoriloquy  and  tubular  breathing  in 
connexion  with  absolute  dullness,  a  condition  verified  by  exploratory 
puncture. 

Significance  of  Physical  Signs. — There  is  little  relation  between 
the  signs  enumerated  above  and  the  severity  of  the  disease.  A  fatal 
case  may  present  crepitations  throughout  a  brief  illness.  But  perhaps 
a  definite  and  early  appearance  of  lobar  consolidation  may  be  more 
hopeful  than  signs  of  diffuse  lesions.  Here  it  is  important  to  note 
that  the  signs  of  lobar  consolidation  do  not  necessarily  imply  lobar 
pneumonia.  Clinically  the  following  occur  :  Bronchitis,  pneumonitis, 
broncho-pneumonia,  massive  consolidation,  effusion  and  emphysema. 

Sputum. — The  sputum  and  the  cough  are  very  variable.  Usually 
there  is  little  sputum  in  the  early  stages  ;  sometimes  it  is  blood-stained 
and  pinkish,  rarely  rusty ;  sometimes  it  is  tenacious  ;  sometimes  it 
actually  contains  blood.  There  may  be  no  cough,  or  a  dry  cough,  or  at 
times  paroxysms  of  barking  with  little  expectoration  which  often  is  only 
brought  up  with  difficulty.  In  the  later  stages  the  cough  weakens 
and  the  act  is  painful.  Often  the  cough  throughout  is  insignificant. 
In  some  cases  large  quantities  of  highly  albuminous  glairy  fluid 
containing  whitish  muco-purulent  matter  are  expectorated.  With 
resolution  the  sputum  changes  to  nummular  type  but  is  not  profuse, 
and  with  breaking  down  lung  tissue  it  becomes  actually  purulent. 
Quantities  of  purulent  matter  may  be  expectorated  for  several  weeks  in 
cases  which  die,  showing  evidence  of  suppurating  and  breaking  down 
of  large  areas  of  lung  tissue. 
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Progress. 

In  favourable  cases  the  acute  symptoms  end  by  crisis  in  some, 
by  lysis  in  most.  But  though  it  would  seem  that  the  toxaemia  has 
been  overcome  the  pulmonary  lesions  do  not  immediately  resolve. 
Indeed  resolution  may  be  prolonged  for  weeks  and  is  always  slow. 
Consequently  even  when  the  temperature  falls  by  crisis  the  respirations 
remain  increased  and  only  regain  their  normal  rate  with  improvement 
in  the  pulmonary  state.  Similarly  cyanosis  may  persist  for  a  long  time 
and  be  accentuated  by  slight  exertions  ;  hence  a  long  convalescence  is 
indicated. 
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Chart  III. 
Double  lobar  pneumonia.     Severe  toxaemia.     Crisis.     Rapid  recovery. 


The  silent  and  unresolved  lung  may  persist  for  weeks  and  perhaps 
indefinitely.  But  the  future  state  of  the  unresolved  lung  remains  to  be 
followed  up.  The  affected  side  may  be  dull  and  the  signs  simulate  fluid. 
In  these  cases  a  pyrexial  curve  is  sometimes  obtained,  in  some  slight- 
with  rise  of  one  or  two  degrees,  in  others  more  marked.  In  one 
case  (Chart  XI,  p.  63)  the  rise  was  only  noted  at  6  a.m.  each  day. 

Where  there  is  actually  pleural  effusion  a  serous  highly  albuminous 
fluid  and  occasionally  thick  purolymph  may  be  evacuated.  The 
unresolved  lung  may  undergo  further  changes,  either  reparative  with 
appearances    of    crepitations    and    coarse    sounds    accompanied    by    a 
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Broncho-pneumonia  (lobar  type)  right  upper  lobe  :  gravely  ill  with  cerebral 
symptoms.     Rapid  recovery. 
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Chart  V. 

Lobar  type  of  consolidation  developed  during  convalescence  from  malaria. 
Resolution  delayed.  Much  cyanosis  and  respiratory  distress.  Leucocytosis 
(18,000). 
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disappearance  of  the  radiographic  shadow  ;  or  disintegrative,  with 
abscess  formation.  Signs  of  cavitation  with  purulent  expectoration 
and  hectic  temperature  may  herald  a  fatal  result  (Chart  VII,  p.  60). 
Or  organization  may  lead  to  healing  and  recovery  after  a  long  con- 
valescence. In  this  connexion  it  is  justifiable  to  anticipate  conditions 
of  bronchiectasis  and  chronic  interstitial  fibrosis  arising  in  the  un- 
resolved lung,  but  this  remains  to  be  seen. 

The  voice  when  lost  often  does  not  return  for  weeks  and  occasionally 
there  is  actual  ulceration  of  the  cords.  In  the  fatal  cases,  from  which 
alone  is  it  possible  to  surmise  the  course  of  events  in  those  that 
recover,  the  processes  are  all  more  intense.  Death  may  occur  from 
acute  oedema  of  the  lungs  at  the  beginning  of  the  illness,  associated 
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Chart  VI. 

Chronic  malaria;  and  ansemia.  Spreadingj  broncliopneumonia  ;  much 
respiratory  distress ;  pulmonary  cedema  :  death.  Lungs  universally  affected. 
Heart  not  friable.     Quinine  in  large  doses. 


with  respiratory  distress,  cyanosis  and  much  frothy  (in  some  cases 
blood-stained)  fluid  welling  up  and  exuding  from  the  lips  and  nostrils  : 
thef patient  actually  dying  from  drowning  (Chart  XVI,  p.  69).  In  others 
there  is  more  obstruction  and  asphyxia  with  little  expectoration,  but 
the' complexion  becomes  dusky  purple  or  black,  and  agonal  convulsions 
accompany  death. 

Again,  there  may  be  more  evidence  of  resistance  and  reaction  on 
the  part  of  the  patient,  but  the  lesion  attempting  to  clear  from  one 
part  spreads  to  another  (Chart  VIII).  Here  a  surprising  respiratory 
compensation  is  manifest,  for  with  only  a  portion  of  lung  tissue  still 
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Chart  VII. 

Malaria  frequently.  Both  lungs  affected ;  left  more  widespread,  main 
symptoms  however  were  cyanosis  on  exertion  and  respiratory  distress ;  he 
felt  well  and  could  sit  up  and  got  out  of  bed  when  unattended.  Autopsy : 
Universal  consolidation,  disintegration  and  suppuration,  both  lungs  ;  left  lung 
much  enlarged  and  spread  into  right  side  of  thorax,  with  large  abscess  cavity 
in  upper  lobe.  Heart  muscle  firm.  Sputum  at  first  mucoid  and  profuse, 
became  greenish  and  nummular  and  later  purulent. 
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Chaet  VIII. 

Wandering  type  of  pneumonia  spreading  from  left  to  right  lung. 
Cyanosis.     Recovery. 
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aerating,  life  is  often  maintained  for  days  notwithstanding  that  the 
acting  lung  tissue  is  itself  highly  emphysematous,  so  that  respiration 
becomes  more  rapid,  more  laboured,  the  inspirations  become  gasps, 
the  expirations  drawn  out  sighs,  and  ultimately  death  results  from 
exhaustion.  The  deeply  cyanosed  state  with  gasping  noisy  respirations 
may  persist  for  hours  and  even  days,  belying  all  prognosis  of  immediate 
death. 
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Chart  IX. 

Admitted  with  malaria  ;  during  convalescence  developed  pneumonitis  both 
sides  ;  then  left  lobar  pneumonia  and  later  pericarditis.  Resolution  was  delayed, 
but  pericardial  signs  cleared.  Two  months  after  admission  there  was  no 
pericarditis,  but  left  upper  lobe  still  consolidated.  Invalided,  and  still  under 
treatment  for  unresolved  pneumonia  live  months  afterwards. 


Pathological  Findings. 

These  are  significant  of  an  acute  irritation  of  the  air  passages,  with 
a  responsive  reaction  on  the  part  of  the  mucosa.  There  is  intense 
engorgement  of  the  capillaries  and  an  effusion  of  exudate  into  the 
lumina  of  the  tubules  and  alveoli,  accompanied  by  softening  of  lung 
tissue  and  a  vicarious  emphysema  of  the  less  affected  parts.  The 
trachea  was  frequently  found  to  be  deeply  engorged  and  of  a  purplish 
tint,  and  in  a  few  cases  there  was  definite  ulceration  of  the  vocal  cords. 
Briefly  there  occur  tracheitis,  bronchiolitis,  consolidation,  softening,  and 
emphysema. 

The  stress  in  the  first  place  appears  to  fall  on  the  tubules,  but  the 
lesions  are  far  more  extensive  than  they  appear  at  first  sight  at  autopsy- 
Indeed  there  is  actually  present  a  generalized  bronchiolitis  which  is  to 
be  seen  even  in  the  emphysematous  and  more  normal  parts.     In  more 
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advanced  lesions  there  are  peribronchitis  with  cell  exudations,  capillary 
engorgement  and  alveoli  choked  with  serous  fluid,,  and  varying  amounts 
of  connective  tissue  and  round  cells  with  blood  corpuscles.  In  many 
and  in  further  advanced  cases  there  are  round  cells,  and,  in  some, 
collections  of  polymorphonuclear  cells  as  in  grey  hepatization.  Conse- 
quently areas  of  consolidation  are  found,  either  nodular  and  discrete,  or 
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Chart  X. 

Broncho-pneumonia ;  cyanosis ;  toxaemia.  Complicated  by  pleurisy  and 
empyema.  Pleural  sac  drained  and  washed  out  with  eusol  but  ultimately 
resection  of  rib  and  recovery. 
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aggregated  into  pneumonia  of  lobar  or  massive  distributions,  and  the 
picture  varies  vs^ith  the  intensity  and  stage  of  the  reaction.  Upon  the 
chest  being  opened  the  lungs  most  frequently  appear  to  be  voluminous, 
bulging,  pale,  and  emphysematous,  filling  the  thoracic  cavity.  All  their 
posterior  and  dependent  parts  have  undergone  oedematous  consolida- 
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Chart   XI. 

Consolidation  of  left  upper  lobe  with  general  pneumonitis.  Consolidatiou 
and  cyanosis  persisted  throughout ;  signs  of  cavitation  on  thirtieth  day  ;  pyrexia 
only  at  6  a.m.  ;  general  condition  improved  ;  invalided  ;  still  under  treatment 
six  months  later  with  unresolved  pneumonia.  Sputum,  at  first  nummular, 
became  purulent. 
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tion,  the  substance  being  purple  in  colour.  This  process  spreads  more 
or  less  laterally  and  often  involves  the  whole  of  the  middle  lobe. 
Rarely  the  upper  and  middle  lobe  are  most  affected,  or  there  is  a 
diffuse  nodular  consolidation  of  all  the  lung  tissue.  In  addition  there 
may  be  heemorrhagic  areas  or  collapsed  areas.  In  cases  that  die  after  a 
brief  illness  the  consolidated  process  may  not  be  evident,  but  there  is 
engorgement  and  intense  oedema. 
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Chaet  XII. 

Influenza ;    relapse ;   left   lobar   consolidation  ;     resolutiou    delajed    for   weeks 
accompanied  by  cyanosis.     Invalided ;  six  mcntbs  later  at  work  in  coal  mine. 
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But,  however  varied  may  be  the  anatomical  picture  of  broncho- 
pneumonic  consoHdation,  two  conditions  have  been  found  at  every 
autopsy,  and  these  are  perhaps  the  more  important  factors — namely, 
(1)  universal  friability  of  lung  tissue,  and  (2)  emphysema.  The  lungs 
throughout,  even  in  the  parts  apparently  normal,  have  been  soft  and 
friable,  and  have  given  way  to  the  touch,  often  being  of  an  almost 
butter-like  consistence.  This  is  in  no  wise  a  post-mortem  change,  for 
often  the  autopsy  was  done  immediately  after  death.  The  emphysema 
is  both  macroscopic  and  microscopic.  In  the  anterior  and  uppermost 
parts  it  is  often  very  marked,  and  in  a  few  cases  large  bullae  have  been 
found  associated  with  the  upper  lobes  and  anterior  border.  Histologically 
these  areas  show  the  fusion  of  alveolar  walls  usual  in  emphysematous 
lung  of  long  standing.  But  even  in  the  consolidated  parts  one  finds 
microscopic  areas  of  similar  emphysematous  nature. 

It  is  to  these  two  conditions  that  special  attention  must  be  directed; 
the  other  changes  may  be  considered  of  less  importance.  The  pleura  is 
not  often  affected,  occasionally  it  was  seen  to  be  dulled  and  injected  over 
more  consolidated  areas  ;  pus  was  rarely,  and  fluid  occasionally,  present. 
Not  infrequently  sub-pleural  petechias  (Tardieu's  spots)  in  large  numbers 
pointed  to  the  asphyxial  state. 

The  glands  in  the  bifurcation  of  the  trachea  were  in  nearly  all 
cases  much  enlarged  and  deeply  engorged  ;  in  some  they  were  even 
breaking  down  and  diffluent  to  a  less  degree.  The  glands  along  the 
trachea  and  main  bronchi  were  similarly  affected,  and  occasionally 
the  glands  in  the  posterior  triangle  of  the  neck  and  the  axilla. 
Histologically  the  bifurcation  glands  showed  enormously  engorged 
capillaries  with  proliferation  of  endothelial  cells  and  evidence  of  great 
activity. 

The  heart  showed  varying  changes.  In  a  large  number  of  cases  the 
muscle  was  firm  and  there  was  no  naked-eye  change,  but  in  others,  and 
in  all  the  cases  amongst  the  Anzacs,  the  muscle  was  soft  and  friable, 
and  there  was  histological  evidence  of  degeneration.  In  many  the 
cavities  were  filled  with  pale  agonal  and  post-mortem  coagula,  but 
dilatation  was  not  noted.  In  a  few  cases  of  intense  asphyxia  the 
cavities,  especially  on  the  right  side,  contained  much  blackish  coagulum. 
In  two  cases  there  was  infective  endocarditis,  with  large  pendulous 
vegetations  on  the  aortic  cusps  and  inflammation  of  the  myocardium 
at  the  base  of  these. 

The  remaining  viscera  showed  the  usual  febrile  changes,  though  in 
many    cases    there    was   varying    enlargement  of    the    spleen,   due    to 
ju— 7 
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malaria,  and  in  these  the  parasite  had  been  found  either  in  life  or  in 
smears  of  spleen  at  post-mortem. 

Discussion  of  Post-moetem  Findings. 

It  is  evident  that  the  specific  changes  occur  in  the  lungs,  and  that 
the  entire  lung  tissue  is  implicated.  But  the  nature  of  the  lesions  is 
open  to  discussion.  Is  there  a  destructive  activity  exerted  by  the  toxin 
on  the  lung  tissue  in  the  first  place  which  facilitates  the  emphysematous 
change  ?  Or  is  the  widespread  emphysematous  change  associated  with 
so  much  destruction  of  elastic  tissue  as  to  produce  of  itself  an  undue 
friability  ? 

These  points  have  yet  to  be  worked  out,  and  in  connexion  with 
them  one  might  recall  here  those  cases  of  acute  bronchiolectasis  (with 
blistered  lungs)  occurring  occasionally  in  children  dying  with  broncho- 
pneumonia. 

Again,  is  the  friability  a  condition  compatible  with  recovery  or  is  it 
invariably  associated  with  fatal  cases  alone  ?  This  it  is  impossible  to 
prove  by  direct  evidence  and  the  same  line  of  thought  has  been 
applied  to  the  condition  of  hepatization  of  the  lungs  in  true  croupous 
pneumonia.  It  would  indeed  seem  impossible  to  expect  resolution  of  so 
friable  and  emphysematous  a  lung  as  one  meets  with  in  the  post- 
mortem room.  But  later  investigation  of  cases  in  the  light  of  these 
suggestions  incline  one  to  the  belief  that  no  case  is  hopeless  until 
dead  {see  Chart  XVIII,  p.  73),  and  the  recuperative  power  is  indeed 
remarkable. 

But,  whatever  may  be  the  interpretation  of  these  anatomical 
findings,  there  can  be  no  doubt  that  the  lungs  are  extensively 
damaged,  and  clinical  evidence  alone  points  to  the  permanency  of 
the  damage.  This  is  the  important  factor  to  bear  in  mind  in  dealing 
with  the  many  cases  convalescent  from  the  epidemic.  It  has  been 
pointed  out  that  the  cyanosis  persists  long  after  recovery,  and 
exertion  increases  this ;  many  also  complain  of  indefinite  pains  in 
the  chest.  Again  we  must  add  that  it  is  time  alone  that  will  settle 
many  of  these  points. 

Eeactionary  Manifestations. 

To  determine  the  proper  line  of  treatment  it  ifi  necessary  to 
appreciate  the  natural  reaction  of  the  system  in  those  cases  which 
recover,  as  well  as  the  nature  and  action  of  the  causal  agent. 
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Notwithstanding  that,  after  the  failure  to  isolate  Pfeiffer's  bacillus 
in  earlier  cases,  many  observers  have  found  it  in  the  majority  of  cases 
examined,  there  is  still  some  uncertainty  as  to  its  being  the  sole  causal 
agent.  Nevertheless  it  is  clear  that  we  are  dealing  with  a  toxaemia  of 
great  and  rapidly  acting  virulence,  which  exerts  its  activity  on  the 
respiratory  tract.  That  it  is  not  a  septicaemia  is  evident;  blood  cultures 
for  the  most  part  have  been  sterile  ;  some  animal  inoculations  into 
rabbits  with  the  blood  of  grave  cases  produced  no  general  infection, 
indeed  there  is  no  evidence  that  the  bacteria  exist  in  the  blood  stream. 
It  is  obvious  also  that  the  toxaemia  can  be  successfully  resisted  by  the 
patient  who  recovers.  An  understanding  of  the  processes  at  work 
must  determine  specific  treatment. 
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Chart  XIII. 

Admitted  ninth  day  of  illness  with  consolidation  of  right  lung ;  developed 
empyema,  followed  by  respiratory  distress  and  death.  Shortly  after  admission 
vomited  round  worm.  Leucocytosis  (45,000).  Autopsy:  Abscess  surrounding 
thyroid  cartilage  and  in  right  lung  ;  suppuration  bifurcation  gland  ;  empyema  ; 
collapse  of  lung  ;  friable  lungs  ;  ulcerative  endocarditis  ;  myocarditis. 


Blood  Changes. — There  is  no  definite  inflammatory  response  as  seen 
in  lobar  pneumonia.  On  the  contrary  in  influenza  alone  a  leucopenia 
is  the  rule.  In  some  cases  of  pneumonia  which  exhibit  a  crisis  a 
leucocytosis  of  25,000  was  frequently  found,  whilst  in  others,  in  which 
the  patients  died,  a  distinct  leucopenia  was  noted  {see  Chart  XV). 
In  one  case  (Chart  XVIII,  p.  73),  there  was  an  initial  leucocytosis  of 
60,000,  which  fell  to  20,000,  and  for  some  time  presented  marked  daily 
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Chart   XIV. 

Toxaemia ;    cyanosis ;     consolidation    entire    left   lung,  leucocytosis    (38,000) 
Death  from  suppuration  and  breaking  down  of  entire  left  lung. 
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Chart  XV. 

Adenitis  :  Cervical,  axillary,  inguinal.  Cyanosis  ;  toxsemia.  Consolidation 
right  lung ;  leucopenia  (50  per  cent,  monomorphs).  Death.  Post-mortem  : 
Trachea  nil,  consolidation  of  right  lung  in  patches,  little  emphysema  anteriorly, 
but  microscopic  emphysema  everj-where  ;  oedema  and  engorgement  intense, 
and  universal  friability.     Blood  toxic  to  rabbits. 
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variations.  It  is  suggested  that  these  changes  are  associated  with 
secondary  infections.  During  prolonged  resolution,  and  more  especially 
in  abscess  formation,  there  is  some  increase  of  the  polymorphonuclear 
cells.  In  the  sputum,  also,  the  pus  cell  is  not  a  marked  feature  in 
uncomplicated  cases  nor  is  there  any  degree  of  cell  exudation  com- 
parable  with  that  in  grey  hepatization. 

The  changes  noted  are:  (1)  A  relative  lymphocytosis;  (2)  activity 
of  adenoid  tissue ;  (3)  intense  engorgement.  The  significance  of  this 
lymphatic  activity  is  not  obvious  at  present.  But  as  previously 
described  there  is  often  a  polyadenitis  and,  in  later  phases  of  the 
epidemic,  where  cervical  adenitis  was  marked,  prognosis  seemed  better. 
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Chart  XVI. 

Diffuse  broncho-pneumonia,  with  delirium,  cyanosis  and  respiratory  distress. 
Death  from  oedema  of  lungs  and  asphyxia.  Marked  leucocytosis  preceding 
death  (30,000).  Pneumococci  in  sputum.  At  autopsy  :  Tracheitis  ;  bronchitis  ; 
diffuse  broncho-pneumonia  ;  cedema  of  lungs  ;  hajmorrhage  into  rectus  muscle. 


In  the  post-mortem  room  marked  changes  have  been  noted  in  the 
mediastinal  glands  but  it  has  yet  to  be  discovered  whether  Pfeiffer's 
bacilli  are  present  in  the  glands.  It  is  probable  that  this  lymphatic 
activity  plays  a  great  part  in  the  reaction  to  infection.  The  intense 
capillary  engorgement  and  exudation  of  a  highly  albuminous  serum 
must  also  be  concerned  in  the  reactionary  process.  And  general 
observation  suggests  an  elaboration  of  an  antitoxin  in  the  patient's 
blood.  We  have  slight  clinical  evidence  in  one  case  in  which  treatment 
was  based  on  this  supposition. 
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Kepaeative  Keactivity. 

The  questions  of  the  damaged  lung  and  the  possibihty  of  repair  of 
the  friable  and  emphysematous  lung,  &c.,  have  been  dealt  with  above. 
Our  treatment  therefore  must  be  based  on  the  hypothesis  that  the 
condition  is  one  of  toxaemia  which  leads  to  production  of  antitoxin 
and  yet  causes  a  certain  degree  of  anatomical  change. 

Causes  of  Death. 

These  are  (1)  oedema,  (2)  asphyxia,  (3)  exhaustion,  and  (4)  rarely, 
cardiac  failure.  For  the  most  part  death  comes  from  failure  of  the 
respiratory  system. 

Treatment. 

A  survey  of  the  track  of  the  epidemic  demonstrates  that  we  are 
dealing  with  a  mass  infection  which  is  spread  along  the  lines  of,  and  by, 
human  traffic.  The  question  whether  this  can  be  controlled  is  too  big 
to  touch  upon  in  these  notes  and  it  is  highly  improbable  that  prophylaxis 
could  ever  be  complete,  especially  so  in  war  time.  But  much  could  be 
done  to  alleviate  such  conditions  as  overcrowding  in  huts,  barracks  and 
offices  and,  what  is  of  great  import  in  the  light  of  demobilization, 
the  condition  of  life  in  transports  and  troop  trains.  The  movement  of 
troops  to  localities  where  adverse  climatic  conditions  prevail  and  to 
unsuitable  depots  and  rest  camps  should  also  be  avoided.  Suitable 
ventilation,  &c.,  at  local  centres  will  do  much  to  diminish  the  incidence. 

Individual  Treatment. — At  the  moment  this  is  purely  symptomatic 
and  though  many  specific  remedies  have  been  advocated  none  has' 
proved  satisfactory.  The  general  management  of  the  patient  determines 
much  and  can  be  summed  up  as  follows  :  fresh  air,  rest,  sustenance  and 
nursing.  At  the  Sixty-third  General  Hospital  our  pneumonia  cases  were 
collected  into  five  marquees  each  containing  fourteen  beds.  The  sides 
of  the  marquees  were  taken  off,  and  only  put  up  when  required  to  afford 
protection  from  the  occasional  bleak  winds ;  this  was  practically  open- 
air  treatment.  The  diet  was  suited  to  the  patients'  fancy  and  no 
restrictions  in  it  were  made.  Brandy,  6  oz.  or  more  during  the  day, 
according  to  previous  habits,  and  champagne,  were  freely  given, 
and  port  wine  in  convalescence.  Medicinal  treatment  was  of  little 
avail.  Salicylates  certainly  relieved  the  pains  in  the  toxsemic  stage. 
Expectorants  were  useless  and  later  discarded.  The  inhalation  of 
menthol  and  eucalyptus  afforded  much  relief. 
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Morphia  and,  where  obtainable,  heroin  were  given  at  all  times  to 
produce  sleep.  Dover's  powders  were  repeatedly  given  at  night  time, 
and  judging  by  the  rest  the  patients  obtained  there  can  be  no  doubt  as 
to  the  benefit  derived  from  the  use  of  these  drugs  and  in  no  case  was 
there  any  evidence  of  their  having  done  any  harm.  Sleep  was  an 
absolute  necessity  in  the  most  serious  cases,  and  this  means  of  producing 
it  was  never  refused.  But  as  soon  as  the  patients  became  convalescent 
morphia  was  stopped.  This  unconventional  use  of  morphia,  as  was 
to  be  expected,  aroused  some  anxiety  on  the  part  of  my  more  timid 
colleagues  but,  notwithstanding  the  theoretical  dangers,  the  repose  that 
resulted  from  its  use  could  only  have  been  productive  of  good.  So,  after 
putting  the  matter  before  the  consulting  physician  we  no  longer  spared 
the  drug. 

Camphor  was  given  in  small  and  large  doses  with  no  appreciable 
result.  Atropine  was  used  freely  in  cases  of  marked  oedema  but  was 
soon  discarded.  Digitalis  and  strychnine  were  used  to  a  great  extent  at 
first,  especially  with  a  rapid  pulse,  and  continued  in  smaller  doses  later, 
but  no  appreciable  effect  was  noted. 

Cyanosis  was  relieved  by  oxygen  in  many  cases.  At  first  venesection 
was  tried  but  without  success,  except  in  those  rare  cases  presenting 
signs  of  cardiac  dilatation. 

Quinine  was  given  in  large  doses,  often  intravenously,  in  cases 
complicated  by  malaria  and  in  delirious  cases  mistaken  for  cerebral 
malaria,  but  it  appeared  to  have  no  effect,  either  good  or  bad. 

After  a  time  linseed  poulticing  was  introduced  and  used  extensively  ; 
most  of  the  patients  were  considerably  relieved  by  it  and  it  seemed  to 
do  much  good.  After  this  the  routine  treatment  followed  was  to  give 
Dover's  powders,  15  gr.,  on  admission,  and  to  apply  linseed  poultices 
as  soon  as  signs  of  pulmonary  involvement  appeared. 

Relation  of  Malaria  to  the  Disease. 

In  Macedonia  there  was  always  the  possibility  of  malaria  to  be 
considered  both  from  the  point  of  view  of  diagnosis  and  treatment. 
The  presence  of  malaria  was  determined  often  by  ha^matological 
examinations  but  more  often  at  autopsy  from  the  pigmentary  and 
splenic  changes.  Some  of  these  cases  recovered,  but  for  the  most  part 
the  combination  of  malaria  and  pneumonia  was  a  very  fatal  one. 

At  first  the  cerebral  symptoms  of  influenza  were  mistaken  for  those 
of    cerebral  malaria  and   treated    accordingly.      But  there  was   some 
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hesitation  as  to  administration  of  quinine  in  view  of  its  effect  on  the 
reactionary  processes.  But  later  all  suspected  cases  were  given  quinine, 
as  stated  above  (Charts  VI,  p.  59  ;  IX,  p.  61 ;  XI,  p.  63  ;  XVII,  p.  73). 


Specific  Treatment. 

In  less  acute  cases  which  lingered  for  days  or  weeks  and  presented 
signs  of  spreading  involvement  of  the  lung  tissue  it  seemed  that  the 
primary  infection  was  complicated  by  secondary  infections  presumably 
of  pyogenic  nature.  Hence  one  naturally  turned  to  vaccines  for 
assistance.  Two  vaccines  were  employed.  In  the  first  I  punctured 
a  lung  immediately  after  death  and  obtained  a  pure  culture  of  a  minute 
coccus  of  undetermined  nature,  and  from  this  the  vaccine  was  made. 
The  other  was  a  mixture  of  streptococci  supplied  from  the  Central 
Laboratory.  Series  of  cases  were  taken  and  though  it  seemed  at  first 
that  satisfactory  results  ensued,  it  was  obvious  that  identical  results 
obtained  in  the  control  series. 

With  the  growing  conviction  that  the  essential  process  was  one  of 
toxaemia  attention  was  directed  to  serum  therapy  and  we  had  in  mind 
the  idea  that  in  the  blood  of  convalescent  patients  would  be  found  the 
antitoxin  itself,  and  we  are  still  of  this  opinion.  Unfortunately  various 
difdculties  presented  themselves  and  it  was  not  until  the  end  of  the 
epidemic  on  the  Dardanelles  that  we  found  an  opportunity  to  put  these 
ideas  into  practice  and  then  only  in  one  case.  The  patient  was  gravely 
ill  and  indeed  we  had  seen  no  other  case  of  such  gravity  ever  recover. 
But  he  was  given  serum  from  several  picked  convalescents  and  slowly 
improved.  It  is  not  presumed  to  offer  this  as  proof  of  cure,  though 
from  the  experience  of  this  one  case  we  have  regretted  not  having 
attempted  the  treatment  earlier.  But  it  is  put  on  record  as  suggestive 
and  also  as  a  proof  that  the  use  of  the  serum  was  at  least  harmless — 
an  essential  factor  in  initiating  further  investigations  on  these  uncon- 
ventional lines   (Chart  XVIII). 

In  working  up  these  notes  I  have  to  acknowledge  many  kindnesses 
and  much  assistance  at  all  times  on  the  part  of  Colonel  Phear,  C.B., 
A.M.S.,  Consulting  Physician  to  the  Salonica  Army,  and  to  Major 
Elworthy,  O.B.E.,  whilst  O.C.  of  the  Central  Laboratory,  and  to  my 
colleagues.  Captains  E.  G.  Willson,  Carruthers,  and  Fowler,  of  the 
Sixty-third  General  Hospital  and  Twenty-eighth  Casualty  Clearing 
Station    respectively. 
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Malaria  (mixed  benign  tertian  and  malignant  type).  Cerebral  symptoms  ; 
vomiting.  Treated  by  intravenous  quinine.  Developed  pleuro-pneumonia,  and 
died  with  in%-olvement  of  entire  right  lung  ;  hiccough  preceded  death.  Slow 
pulse  throughout. 
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and  gravely  iU  ;  leucocytosis  (60,000).     Serum  taken  from  convalescent  patients 
and   inoculated  subcutaneously,  on   several   days.      Marked  improvement  and 
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[The  following  specimens  were  exhibited :  Two  specimens  of 
ulceration  of  vocal  cords  ;  specimens  of  marked  enlargement  and 
inflammation  of  bifurcation,  bronchial  and  peritracheal  glands ;  a  case 
of  infective  endocarditis  with  aortic  vegetations  and  abscess  in  myo- 
cardium ;  specimen  of  breaking-down  lung ;  microphotographs  illus- 
trating alveolar  exudations,  bronchiolitis  and  surrounding  changes, 
emphysema,  and  capillary  engorgement  of  lymphatic  glands.] 
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DISCUSSION     ON     EPIDEMIC     ENCEPHALITIS. 

Dr.  F.  W.  MoTT,  F.E.S. 

I  WILL  commence  my  remarks  and  demonstration  with  a  resume 
of  the  results  of  the  examination  of  two  brains  made  by  M.  Marinesco, 
Professor  of  Neurology  at  Bucharest,  who  has  been  working  for 
some  time  past  in  the  Pathological  Laboratory  of  the  Maudsley 
Neurological  Clearing  Hospital.  Disseminated  miliary  or  punctiform 
haemorrhages,  visible  to  the  naked  eye,  existed  in  the  grey  matter 
in  the  neighbourhood  of  the  floor  of  the  fourth  ventricle,  the 
aqueduct  of  Sylvius  and  even  the  third  ventricle,  and  were  also 
found  in  the  posterior  part  of  the  pons  and  of  the  peduncles.  The 
cerebral  cortex,  except  for  congestion  of  some  of  the  vessels  of  the  lepto- 
meninges,  showed  in  these  two  cases  neither  macroscopic  nor  micro- 
scopic lesions.  On  the  contrary,  the  first  segment  of  the  spinal  cord, 
which  was  the  portion  of  cord  available,  presented  the  same  histological 
lesions  as  the  pons,  bulb  and  peduncles.  Microscopical  study  of  the 
above-mentioned  regions  demonstrated  the  existence  of  four  kinds  of 
lesions  :  (1)  Infiltration  of  the  walls  of  the  small  vessels  and  especially 
the  veins,  consisting  of  lymphocytes  and  plasma  cells  in  the  adventitia, 
N — 4 
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disposed  in  several  layers.  The  endothelium  and  fibroblasts  may  also 
have  taken  part  in  the  inflammatory  process.  (2)  Foci  of  interstitial 
inflammation  consisting  of  neuroglia  cells  of  several  kinds,  including 
large  cells  with  voluminous  excentric  nucleus  and  many  fibrillar 
prolongations,  lymphocytes  and  polynuclears.  The  foci  of  interstitial 
inflammation  appear  sometimes  to  be  altogether  independent  of  vascular 
infiltrations  and  may  occur  in  the  roots  of  the  nerves — e.g.,  hypoglossal, 
pneumogastric.  (3)  Lesions  of  the  nerve-cells  which  do  not  correspond 
with  those  usually  seen  in  infantile  paralysis.  There  is  dissolution  of 
the  soi-disant  Nissl  bodies,  relative  achromatosis,  reduction  in  volume 
of  the  cellular  body  and  of  the  number  of  prolongations  and  multipli- 
cations of  the  satellite  cells,  but  only  exceptionally  is  there  evidence  of 
neuronophagia,  as  described  by  Economo.  (4)  The  foci  of  haemorrhage, 
the  most  obvious  microscopic  change,  are  seen  to  be  much  more 
numerous  when  microscopic  examination  is  made.  These  haemorrhagic 
foci  remain  circumscribed  around  the  walls  of  the  small  vessels,  and  red 
corpuscles  are  mingled  with  the  cells  of  inflammatory  infiltration  or 
they  constitute  a  kind  of  covering  and  float  about  around  the  vessels. 
In  spite  of  the  very  great  number  of  haemorrhages  the  vessel  wall  does 
not  appear  to  be  necrosed,  but  sometimes  a  solution  of  continuity  of  the 
vessel  wall  can  be  seen. 

From  microscopic  investigation  of  these  two  cases  M.  Marinesco  has 
drawn  some  conclusions  as  to  the  nature  of  the  disease.  He  regards 
lethargic  encephalitis  as  a  disease  entirely  different  from  botulism,  from 
the  haemorrhagic  poliomyelitis  of  Wernicke,  from  the  poliomyelitis  of 
Heine-Medin,  and  from  sleeping  sickness.  Like  these  two  last  diseases 
it  is  an  infectious  inflammatory  disease,  but  the  nature  of  the  infectious 
germs  has  not  yet  been  determined.  It  is  distinguished  from  botulism 
by  its  symptomatology  and  by  the  four  above-mentioned  histological 
lesions.  The  vascular  lesions,  due  to  the  presence  of  an  infiltration  of 
the  walls  of  the  vessels  by  migratory  elements,  are  absent  in  botulism, 
and  the  readily  recognizable  Bacilhis  hotidinus  has  not  been  found  in 
these  cases. 

I  will  show  photomicrographs  to  illustrate  the  chronic  inflammatory 
conditions  of  the  perivascular  lymphatics  in  sleeping  sickness  and 
cerebro-spinal  syphilis,  in  which  there  is  definite  infection  by  a  specific 
organism  and  which  may  be  accompanied  by  somnolence.  In  epidemic 
encephalitis  and  the  bulbo-pontine  encephalitis  of  Heine-Medin  disease, 
which,  as  Wickman  has  shown,  is  a  form  of  anterior  poliomyelitis, 
somnolence  is  a  frequent  symptom,   passing  on  to   coma.      Epidemic 
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encephalitis  is  an  acute  inflammation  of  the  subadventitial  perivascular 
lymphatics,  and  is  characterized  by  naked-eye  haemorrhages  in  the 
pons,  the  medulla,  the  peduncles,  and  around  the  third  ventricle. 
Microscopic  examination  shows  not  only  lymphocytes  and  plasma  cells 
in  the  lymphatic  sheaths  of  the  arteries  and  veins,  but  large  numbers  of 
polynuclears,  and  the  inflammation  is  so  acute  that  there  are  haemor- 
rhages, not  only  into  the  lymphatic  sheath  and  periadventitial  space, 
but  into  the  tissues  around.  There  is  proliferation  of  neuroglia  cells 
around  the  vessels  and  in  the  nervous  tissue  in  the  proximity  of  the 
inflamed  vessel.  I  can  find  no  essential  difference  between  this  epidemic 
encephalitis  with  its  characteristic  clinical  symptoms  of  fever,  headache, 
oculo-motor,  facial  and  bulbar  symptoms  of  difificulty  in  swallowing, 
paralysis  of  soft  palate  and  respiratory  symptoms,  and  the  ponto-bulbar 
encephalitis  of  Oppenheim  and  Cassirer,  observed  frequently  in  the 
epidemic  described  by  Wickman.  In  the  Heine-Medin  disease,  as  in 
cerebro-spinal  syphilis,  different  forms  arise  according  to  the  maximum 
seat  of  the  lesion  and  this  may  be  explained  by  supposing  that  the 
primary  seat  of  invasion  of  the  lymphatics  of  the  nervous  system  varies 
in  different  cases  and  in  different  epidemics.  Thus,  the  spinal  cases 
may  start  from  the  intestines  and  find  access  to  the  spinal  cord  by 
the  lymphatics  surrounding  the  lumbo-sacral  arteries ;  lesions  in  the 
bulbo-pontine  and  upper  spinal  region  may  start  from  infection  of  the 
lymphatics  surrounding  the  vertebral  artery  when  the  throat  and  nose 
are  the  primary  seat  of  invasion  of  the  periarterial  lymphatics,  or 
by  the  infection  of  the  internal  carotid  when  in  the  .encephalitic  or 
meningeal  forms.  It  is  said  that  this  epidemic  of  ponto-bulbar 
encephalitis  cannot  be  the  same  as  Heine-Medin  disease,  for  the 
cerebro-spinal  fluid  obtained  by  lumbar  puncture  contains  no 
lymphocytes.  Dr.  C.  R.  Box  has  had  cases  in  which  lymphocytes 
have  been  found.  It  appears  that  when  the  meninges  are  affected 
lymphocytes  and  albumin  are  certain  to  appear  in  the  cerebro-spinal 
fluid. 

Dr.   P.   X.   Pantox. 

At  the  London  Hospital,  the  blood  and  the  cerebro-spinal  fluid 
were  examined  as  to  the  protein  content  and  the  cellular  constituents 
in  about  twenty  typical  cases  of  this  condition,  and,  apparently  the 
diagnosis  was  correct  in  eighteen  of  them.  The  blood  showed  an 
average  leucocyte  count  of  7,600.     The  cerebro-spinal  fluid  was  in  all 
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cases  perfectly  clear.  The  protein  was  present  in  very  slight  excess. 
With  regard  to  cellular  content,  and  the  existence  of  a  lymphocytosis, 
very  few  such  cells  w^ere  found.  In  a  few  cases  the  cellular  content 
was  normal ;  in  some  others  there  was  a  trifling  excess  of  leucocytes. 
The  finding  of  other  lesions  appeared  to  be  the  best  aid  to  diagnosis. 
We  had  a  good  many  cases  of  meningococcal  inflammation,  but  we 
could  scarcely  deny  that  a  case  w-as  one  of  epidemic  encephalitis 
because  we  found  no  changes,  as  the  changes  were  so  small  and  it  was 
hardly  possible  to  distinguish  between  this  condition  and  poliomyelitis. 
In  the  American  cases  there  was  a  high  degree  of  leucocytosis  and  an 
increase  of  lymphocytes  in  the  spinal  fluid. 

Dr.  F.  G.  Crookshank. 

My  view  of  the  late  epidemic  is  that  the  cases  we  then  saw  represent 
what  I  may  call  only  part  of  a  "  spectrum,"  of  which  one  end  is  consti- 
tuted by  "  infantile  paralysis  "  and  the  other  by  "  acute  dehrious  mania  " 
and  various  forms  of  "encephalitis."  Fifteen  years  ago,  Wickman 
pointed  out  that,  in  Heine-Medin  disease,  some  epidemics  differ  in  type 
from  others,  just  as  do  cases  in  a  focus  and  foci  in  an  epidemic.  This 
is  true  not  only  clinically  but  also  pathologically,  as  is  shown  by  the 
American  records — a  point  not  without  bearing  on  Dr.  Mott's  remarks. 
So,  too,  with  reference  to  blood  counts.  In  one  epidemic  (in  Germany) 
Miiller  found  leucopenia  almost  constantly,  whereas  in  New  York,  in 
1916,  leucopenia  was  very  rare. 

Again,  in  some  epidemics,  examination  of  the  cerebro-spinal  fluid 
has  shown  a  high  cell  count.  But  in  England,  this  year,  the  reverse 
was  the  case,  though  some  lymphocytosis  was  the  rule. 

With  reference  to  Dr.  Panton's  reports  it  is  important  to  indicate, 
as  he  has  not  done,  the  day  of  the  disease  on  which  the  cerebro-spinal 
fluid  is  examined.  The  American  observers  have  shown  that,  after  the 
initial  rise,  the  cell  count  rapidly  falls,  and  many  of  Dr.  Panton's 
examinations  were  made  late  in  the  first  week,  or  even  later. 

Another  point — that  of  the  causal  organism.  Sufficient  attention 
has  not  been  paid  in  this  country  to  the  work  of  Eosenow  and  his 
associates  who,  in  1916,  found  a  certain  pleomorphic  coccus  (which 
apparently,  under  certain  conditions,  splits  up  into  the  "  globoid  bodies  ") 
frequently  associated  with  poliomyelitis.  On  drawing  the  attention  of 
bacteriological  friends  to  Eosenow's  papers,  it  appeared  clear  to  them 
that  the  organism  described  by  von  Wiesner,  in  1917,  as  the  cause  of 
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"encephalitis  lethargica "  in  Vienna  was,  in  fact,  Rosenow's  coccus. 
The  same  organism  was  then  found  in  London  in  several  cases  of 
"  encephalitis,"  and  in  associated  abortive  "  influenzal  "  cases.  More- 
over, the  "  globoid  bodies  "  were  produced  in  accordance  with  Rosenow's 
accounts  and  directions.  It  appears  also  that  a  peculiar  coccus,  very 
closely  resembling  this  most  remarkable  organism,  has  been  lately 
identified  by  various  observers  in  many  parts  of  Europe  (in  association 
with  "  influenzas  '")  and  given  various  names. 

Dr.  J.  A.  MuKRAY. 

Dr.  Mcintosh,  of  the  London  Hospital,  in  the  course  of  his 
bacteriological  investigations,  was  unable  to  find  the  organism  of 
botulism,  and  a  number  of  monkeys  were  inoculated.  In  no  case 
was  a  true  paralysis  of  the  poliomyelitis  type  produced.  In  the  only 
monkey  in  which  paralysis  occurred  it  was  due  to  a  pressure  lesion  of 
the  cord.  From  the  experimental  side  the  work  has,  so  far,  resulted 
in  no  real  evidence  as  to  the  nature  of  the  disease,  but  further  investi- 
gations with  the  serum  are  to  be  carried  out. 

Dr.  C.  Da  Faxo. 

I  have  had  the  opportunity  of  seeing  some  preparations  from 
Dr.  Ingleby's  case  which  we  are  now  studying.  So  far  as  I  have 
been  able  to  see,  the  lesions  are,  up  to  a  point  at  least,  different  from 
those  of  polio-encephalomyelitis.  It  is,  however,  better  to  wait  until 
our  investigations  are  completed,  and  we  are  able  to  examine  the 
nervous  system  carefully  by  modern  and  exact  methods  before  pro- 
nouncing on  the  subject. 

Dr.  Helen  Ixgleby. 

I  had  the  opportunity  of  observing  a  well-marked  case  of  the 
meningeal  form  of  the  disease,  and  the  cerebro-spinal  fluid  showed 
no  abnormality. 

Dr.  W.  H.  Hamer. 

Early  in  1915  a  meeting  was  held  here  to  discuss  the  outbreak  of 
cerebro-spinal  fever  then  prevailing  in  London,  and  certain  epidemio- 
logical points  were  brought  under  notice.     Thus  it  was  contended  that 
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the  cases  of  cerebro-spinal  fever  constituted  only  a  part,  indeed, 
relatively  quite  a  small  part  of  the  epidemic  then  prevailing ;  in  illus- 
tration reference  V7as  made  to  Sydenham's  "new  fever"  of  1685;  it 
was  shown  that  between  this  and  the  outbreak  of  1915,  considered  as  a 
whole,  a  strikingly  close  resemblance  existed,  and  it  was  urged  that 
the  demonstration  of  "  species,"  "  varieties,"  and  "  strains  "  of  organisms 
associated  with  particular  symptom-complexes  should  not  be  allowed  to 
blind  us  to  the  fact  that  we  were  face  to  face  with  an  epidemic.  We 
are  now,  once  more  engaged  in  considering  a  particular  group  of 
symptoms,  and  there  is  again  a  risk  that  the  wood  may  be  obscured  by 
the  trees. 

Since  then,  however,  two  new  developments  have  occurred.  In  the 
first  place  the  feeling  that  epidemics  may  advantageously  be  studied 
from  an  epidemiological  or  macroscopical,  as  well  as  from  a  bacterio- 
logical or  microscopical  point  of  view,  has  gained  ground ;  secondly, 
there  has  been  some  searching  of  heart  with  regard  to  debatable 
questions  arising  out  of  recently  advocated  segregation  methods. 

Medical  officers  of  health  have  been  much  interested  in  these  two 
developments.  They  have  seen  how,  in  recent  experience,  the  epidemio- 
logical teaching  that  influenza  is  a  protean  disease  has  been  once  again 
verified,  and  they  have  had  borne  in  upon  their  minds  the  impractic- 
ability of  applying  in  civilian  life,  on  a  large  scale,  methods  which  have 
been  prescribed  for  use  in  some  instances  in  the  Army  and  Navy.  It 
should  be  specially  noted,  moreover,  that  during  the  last  ten  years 
evidence  has  been  collected  clearly  showing  a  close  association  between 
outbreaks  of  poliomyelitis,  polio-encephalitis,  cerebro-spinal  meningitis 
and  prevalences  of  influenza. 

In  November,  1916,  I  read  a  paper  before  the  Section  of  Epi- 
demiology, in  which  Brorstrom's  demonstration  of  the  influenzal 
nature  of  poliomyelitis,  and  the  London  evidence  as  to  the  identity  of 
origin  of  influenza  and  cerebro-spinal  meningitis  were  referred  to. 
Following  upon  this  my  colleagues  and  I  had  an  opportunity  of 
discussing  the  whole  question  with  an  Army  epidemiologist,  and  we 
found  that  he  had  already  worked  out  in  Army  camps  the  problem 
with  which  we  had  been  confronted  in  a  civilian  population.  As  his 
report  has  not  yet  been  published,  and  our  own  conclusions  have 
encountered  criticism,  there  is  some  risk  at  the  moment  of  the  work 
being  lost. 

The  early  epidemiologists  advocated  the  extensive  view  of  their 
subject,  but  the  latest  laboratory  methods,  described  in  a  recent  number 
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of  the  Journal  of  Hygiene,  are  based  upon  "  a  process  of  balancing, 
dependent  upon  a  series  of  very  accurate  measurements  and  quanti- 
tative adjustments."  Six  weeks'  hard  work  are  necessary  "before  even 
a  trained  bacteriologist  with  considerable  serological  experience  can 
sufficiently  master  the  technique  to  obtain  consistently  satisfactory 
results,"  and,  if  the  expert  goes  for  a  holiday,  "  even  for  a  week,  it 
required  at  least  another  week's  work  before  the  necessary  unconscious 
manipulative  dexterity  returns." 

Under  such  a  method  of  study  how  are  we  to  know  an  epidemic 
when  we  see  it '?  In  place  of  broad  epidemiological  inquiry  there  are 
substituted  laboratory  methods,  concerning  which,  however,  there  is 
no  agreement,  for  some  workers  advocate  serological  and  others 
fermentation  tests. 

Epidemic  encephalitis  is  not  a  new  disease.  Certain  extracts  from 
Hecker's  account  of  the  sweating  sickness  prove  this,  inasmuch  as 
they  show  that  stupor  or  lethargy  is  writ  large  over  the  earliest 
"posting"  injfluenzas  of  the  historical  records — those  of  the  fifteenth 
and  sixteenth  centuries.  It  was  associated  with  the  "  sweating 
sickness,"  which  prevailed  in  England  contemporaneously  with  the 
widespread  continental  outbreaks  of  cerebritis,  cephalitis,  "hauptwehe" 
"  trousse-galant  "  and  influenza. 

And  this  brings  us  to  the  great  epidemiological  event  of  the  year 
1918.  Hard  on  the  heels  of  the  "  epidemic  lethargy "  came  the 
"  Spanish  influenza."  Is  it  not  permissible,  therefore,  to  plead  once 
again  for  the  epidemiological  point  of  view  ?  The  fact  of  the  matter  is 
that  these  "  new  diseases  "  cannot  possibly  be  fully  comprehended  by 
cell  counts  in  cerebro-spinal  fluid,  or  by  inquiring  as  to  the  absence  or 
presence  of  strains  of  organisms  resembling  one  another  as  closely  as 
Francis  Galton's  twins,  who,  you  will  remember,  "exhibited  a  quaint 
interchangeableness  of  expression  that  often  gave  to  each  the  eflect  of 
being  more  like  his  brother  than  himself."  Again,  these  new  diseases 
cannot  be  completely  understood  by  insisting  upon  the  fact  that 
particular  structures  have  been  picked  out  in  .the  cerebro-spinal  nervous 
system,  and  that  the  lesions  are  here  at  one  level  and  tJiereat  another — 
nor  can  they  be  satisfactorily  explained  by  concentrating  attention  upon 
some  particular  sign  or  symptom,  whether  it  be  sweat,  lethargy, 
paralysis,  an  exanthem,  or  some  evidence  of  involvement  of  the  pul- 
monary, nervous  or  gastro-intestinal  systems,  and  by  considering  each 
phase  of  the  epidemic  prevalence  in  relation  thereto,  and  studying  it 
apart  from    all  the  other  phases.     There  is  a  time-honoured  method 
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which  cannot  be  ignored — viz.,  the  epidemiological  method,  and  recent 
experience  has  shown  that  a  clue  to  the  enigma  is  to  be  found  in  a  return 
to  that  method  and  to  the  doctrine  of  "  epidemic  constitutions."  The 
teaching  of  Sydenham  should  be  once  again  studied  in  the  light  of  the 
subsequent  epidemiological  history.  Creighton  has  told  us  that  there  is 
"  something  more  than  accident  in  the  association  between  epidemics 
of  influenza  and  epidemics  of  ague.''  Examination  of  his  "History  of 
Epidemics""  shows,  I  submit,  quite  clearly  that  the  remarkable  related 
"  agues,"'  which  occur  in  the  years  round  about  all  the  great  "  posting  " 
epidemics  of  influenza,  throughout  the  whole  of  the  recorded  history, 
are  nothing  more  than  those  very  gastro-intestinal,  pulmonary  and 
nervous  manifestations  which  actually  constitute,  as  every  epi- 
demiologist realizes,  part  and  parcel  of  the  influenza  prevalences 
themselves. 


Lieutenant-Colonel  S.  P.  James,  I.M.S. 

Sir  Arthur  Newsholme  has  authorized  me  to  give  a  brief  summary 
of  the  results  of  an  inquiry  into  encephalitis  lethargica  recently  carried 
out  by  the  medical  staff  of  the  Local  Government  Board  in  collabora- 
tion with  the  Medical  Eesearch  Committee.  Printing  difficulties  have 
greatly  delayed  the  issue  of  the  report  of  this  inquiry,  but  it  is  hoped 
that  it  will  be  published  during  the  coming  week,  when  we  shall  be 
glad  to  send  a  copy  to  anyone  interested.  The  following  summary  is 
abbreviated  from  Sir  Arthur  Xewsholme's  general  review  which 
prefaces  the  report. 

In  its  initial  stages  last  April  the  inquiry  was  concerned  chiefly  with 
an  investigation  of  the  hypothesis  that  the  illness  was  a  manifestation 
of  botulism.  In  connexion  with  that  view  Dr.  Mcintosh,  on  behalf  of 
the  Medical  Eesearch  Committee,  carried  out  a  complete  bacteriological 
investigation,  and  Dr.  Hancock  and  Dr.  Pearse,  of  the  Food  Branch  of 
the  Board's  Medical  Department,  personally  investigated,  from  the  point 
of  view  of  a  possible  food  origin,  fifty-eight  cases  reported  up  to  May  7. 
The  result  of  these  preliminary  inquiries  was  that  neither  on  the 
bacteriological  nor  on  the  epidemiological  side  could  any  direct  or 
indirect  evidence  be  obtained  of  an  association  of  the  illness  with  the 
Bacillus  botulinus  or  with  infection  from  food.  In  addition  to  proving 
that  the  illness  is  not  due  to  food,  the  results  of  the  preliminary  inquiry 
pointed  to  a  possibility  that  it  might  be  one  of  the  many  forms  of  the 
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disease — or  group  of  diseases — to  which  nosologists  at  present  attach 
the  indiscriminative  label  "  Heine-Medin  "  disease,  of  which  infantile 
paralysis — officially  termed  acute  poliomyelitis — is  the  commonest  type 
of  illness. 

It  was  found,  however,  that  the  present  illness  differs  very  strik- 
ingly from  infantile  paralysis,  not  only  in  the  localization  of  the  paralysis 
and  some  other  equally  obvious  signs,  but  in  its  age-incidence,  seasonal 
prevalence,  course,  duration  and  fatality.  In  these  circumstances  it 
was  decided  to  carry  out  a  more  complete  clinical  and  epidemiological 
study  of  the  illness  than  had  been  attempted  in  regard  to  the  first 
fifty-eight  cases.  To  this  end  the  Public  Health  Department  of  the 
London  Couaty  Council,  which  had  collaborated  from  the  beginning  of 
the  inquiry,  agreed  to  investigate  all  cases  in  the  London  area,  thus 
enabling  the  Board's  medical  inspectors  to  be  deputed,  as  opportunity 
offered,  to  investigate  the  provincial  cases.  Up  to  the  end  of  June  the 
number  of  cases  in  the  London  area  inquired  into  was  107,  and  the 
number  in  the  provinces  was  121.  Apart  from  these  special  inquiries 
Dr.  MacNalty  was  deputed  to  undertake  a  detailed  personal  study  of 
the  clinical  symptoms  of  the  illness.  In  this  task  he  has  had  the 
advantage  of  conferring  with  Sir  William  Osier,  and  with  ^Nlajor  George 
Draper  of  the  United  States  Army  Medical  Corps.  Major  Draper's 
services  were  lent  to  the  Board  through  the  courtesy  of  the  Surgeon- 
General  and  Chief  Surgeon,  American  Expeditionary  Force,  and  he 
examined  and  reported  on  cases  in  Birmingham,  Leicester,  Oxford  and 
other  localities.  His  report  is  printed  in  the  publication  from  which  my 
present  remarks  are  taken. 

On  the  bacteriological  side,  in  addition  to  the  research  in  connexion 
with  a  possible  food  origin,  the  problem  of  the  nature  of  the  illness  was 
attacked  from  the  point  of  view  that  the  virus  might  be  closely  allied  to 
or  perhaps  identical  with  that  of  acute  poliomyelitis,  and  in  this  line  of 
research  animal  experiments  were  begun  as  soon  as  the  necessary 
monkeys  could  be  obtained.  In  addition  Sir  Walter  Fletcher,  F.E.S., 
Secretary  to  the  Medical  Kesearch  Committee,  was  enabled  to  secure 
the  services  of  Professor  G.  Marinesco,  of  Bucharest,  for  the 
examination  of  specimens  from  fatal  cases  of  the  disease. 

The  accounts  given  by  all  these  observers  serve  both  to  describe  the 
illness  and  so  far  as  present  knowledge  permits,  to  elucidate  its  nature  : 
and  it  is  satisfactory  that  as  regards  the  solution  of  the  vexed  problem 
whether  the  illness  is  or  is  not  a  form  of  acute  poliomyelitis  the 
conclusions  which  emerge  from  several  methods  of  study  carried  out 
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independently  are  in  eifect  the   same.     I  may  summarize  them  very 
briefly  as  follows  : — 

(1)  For  identification  and  description  it  was  decided  to  follow 
Econorao  in  terming  the  illness  encephalitis  lethargica,  a  name  which 
has  the  right  of  priority  and  indicates  a  characteristic  clinical 
feature. 

(2)  Dr.  MacNalty,  from  his  clinical  study,  concludes  first  that  in 
its  essential  primary  features  the  illness  has  a  characteristic  and 
constant  symptom  series  of  its  own :  second,  that  between  this 
symptom  series  and  that  of  the  rare  forms  of  poliomyelitis  with  which 
alone  it  could  be  confused  the  clinical  differences  are  more  prominent 
than  the  resemblances. 

(3)  The  results  of  the  epidemiological  inquiries  were  striking  and 
permit  no  ambiguity  of  inference.  They  are  to  the  effect  that 
encephalitis  lethargica  is  not  a  form  of  acute  poliomyelitis  and  that 
its  presence  and  epidemic  prevalence  depend  on  conditions  other 
than  those  necessary  for  the  presence  and  epidemic  prevalence  of 
that  disease. 

(4)  Both  Professor  Marinesco  and  Dr.  Mcintosh,  as  a  result  of 
their  separate  researches,  arrive  independently  at  the  conclusion  that 
encephalitis  lethargica  as  it  appeared  in  the  present  outbreak  is  identical 
with  the  illness  described  by  Economo  in  Austria  and  Professor  Netter 
in  France,  and  that  it  is  a  disease  sui  generis  anatomically,  and  is 
clinically  distinct  from  analogous  affections. 

By  all  these  findings  an  important  part  of  the  problem  was  cleared 
up ;  and  it  now  remains  to  ascertain  what  the  nature  of  the  disease  is, 
rather  than  what  it  is  not.  On  account  of  the  speedy  cessation  of  the 
outbreak  this  has  not  yet  been  possible,  and  it  must  now  wait  until 
a  larger  incidence  of  the  disease  supplies  material  for  further  research. 

In  the  meantime  various  hypotheses  have  been  suggested  by 
different  workers  engaged  in  the  inquiry,  and  these  will  come  up  for 
consideration  if  another  outbreak  is  experienced.  They  are  enumerated 
in  the  report  but  time  does  not  permit  me  to  state  them  here.  I  will 
therefore  conclude  by  stating  the  view  which  appears  best  to  agree  with 
present  knowledge.  It  is  that  encephalitis  lethargica  is  one  of  a  group 
of  diseases  in  which,  as  in  cerebro-spinal  fever  and  acute  poliomyelitis, 
the  pathogenic  agent  is  much  more  generally  present  in  the  human 
organism  than  the  clinical  evidence  implies.  As  regards  cerebro-spinal 
fever  this  is  no  longer  an  hypothesis  but  a  well-established  observation. 
In  that  condition  the  specific  reaction  named  cerebro-spinal  fever  arises 
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in  one  of  two  ways :  first,  as  the  result  of  a  breakdown  in  the  immunity 
to  the  effects  of  the  virus  which  the  individual  who  harboured  it  had  up 
to  that  time  enjoyed  ;  second,  as  the  result  of  a  non-immune  person 
becoming  infected  with  a  strain  of  the  virus  which  has  attained  the 
degree  of  pathogenic  action  described  as  specific.  During  severe 
epidemics  evidence  can  sometimes  be  obtained  that  cases  of  cerebro- 
spinal fever  are  arising  in  both  these  w^ays,  but  during  inter-epidemic 
and  mild  epidemic  periods  it  is  seldom  or  never  possible  to  obtain 
evidence  that  the  illness  is  infectious ;  at  such  times  cases  of  the  disease 
are  always  scattered  sporadically,  and  they  cannot  be  traced  to  any 
known  source  of  infection  except  the  patient  himself.  This  is  the  view 
that  best  explains  the  irregular  widespread,  sporadic  distribution  of 
encephalitis  lethargica.  And  until  further  research  yields  precise 
information  we  may  assume  that  many  people  harbour  the  organism 
of  the  illness,  and  that  in  certain  of  these  persons  there  occurs 
for  some  unknown  reason  either  an  enhanced  virulence  of  the 
parasite  or  a  lowered  resistance  of  the  tissue  cells,  or  both,  the  result 
being  that  the  stimulus  of  the  parasite  overcomes  the  resistance  of  the 
tissue  cells  and  the  host  suffers  from  the  effects  of  the  virus  which 
previously  he  had  harboured  with  impunity.  This  explanation  implies 
that  the  key  to  the  problem  rests  not  in  the  purely  bacteriological 
view  of  the  causation  of  disease,  but  in  the  wider  view  that 
disease  results  from  the  interaction  of  several  factors,  of  which  changes 
in  the  properties  of  the  tissue  cells  on  the  one  hand  and  in  the 
provoking'  stimulus  or  pathogenic  agent  on  the  other  are  the  chief. 

This  view  emphasizes  the  role  of  the  individual  in  the  origin  and 
progress  of  the  disease ;  and  the  practical  indication  would  seem  to  be 
to  enlist  all  the  resources  of  personal  and  public  hygiene  in  an  endeavour 
to  influence  favourably  the  potential  energies  of  body  and  tissue-cell 
resistance,  especially  in  individuals  who  may  seem  to  be  predisposed  to 
a  disease  of  this  nature  if  they  happen  to  become  a  host  of  its  parasite. 
At  the  same  time  it  is  clearly  of  importance  to  pursue  research  both  to 
ascertain  what  pathogenic  agent  is  concerned,  and  what  are  the  factors 
of  individual  predisposition  and  correlated  resistance,  the  variations  of 
which  are  subject  to  so  many  influences. 

The  first  necessity  for  these  studies  is  early  and  complete  informa- 
tion of  all  cases  of  the  disease  in  different  parts  of  the  country,  and  for 
this  reason  the  Local  Government  Board  has  decided,  as  a  temporary 
measure,  to  make  encephalitis  lethargica  compulsorily  notifiable  for  a 
period  of  one  year. 
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Dr.  F.  (j.  Crookshank. 

Careful  inquiry  has  satisfied  me  that  Dr.  Hamer  is  right  is  stating 
that  the  association  of  diverse  epidemics  of  myehtis,  pohomyelitis, 
mesencephalitis  and  encephalitis,  with  epidemics  of  "  influenzas,"  has 
obtained  not  merely  for  years,  but  for  centuries.  Change  of  type  there 
has  been,  no  doubt,  but  changed  conceptions  of  disease  have  also  arisen, 
and  we  have  got  into  the  habit  of  speaking  as  if  a  new  conception  of 
disease  corresponded  with  a  new  appearance  of  disease,  or  the  appearance 
of  a  new  disease.  Particular  diseases  are  conceptual  only,  and  not 
natural  objects.  Certainly  no  one  would  claim  that  the  late  epidemic — 
chiefly  one  of  polio-encephalitis — was  one  of  "poliomyelitis."  But  I  do 
claim  that  epidemic  encephalitis  and  epidemic  poliomyelitis  are  made  of 
the  same  material,  and  form  part  of  the  same  suit.  The  observed 
difference  (entirely  quantitative  and  not  specific)  does  not  warrant  the 
belief  in  two  different  "  diseases,"  and  is  perfectly  compatible  with 
what  Wickman  has  said  concerning  the  protean  nature  of  Heine-Medin 
disease.  It  is  not  a  case  of  discovering  or  observing  a  new  disease,  but 
of  re-arranging  or  extending  our  concepts  of  an  older  one — namely,  the 
Heine-Medin  disease. 

Colonel  James  has  spoken  of  the  types  of  Heine-Medin  disease 
other  than  "  infantile  paralysis  "  as  being  very  rare.  But  is  this  really 
the  case  ?  Is  it  not  rather  true  that  observation  had  been  hampered  by 
too  narrow  a  conception  ?  It  is  barely  thirty  years  since  Medin  first 
showed  that  we  have  to  deal  with  something  more  than  "infantile 
paralysis  " — an  acute  and  specific  disease  affecting  only  the  anterior 
horns  of  the  grey  matter  of  the  cord.  In  1892,  Sir  Thomas  Barlow 
pointed  out  how  like  the  early  stage  of  infantile  paralysis  often  was 
to  influenza ;  and  this  at  a  time  when  poliomyelitis  was  common,  and 
Sir  John  Rose  Bradford  was  urging  the  view  (advocated  eight  years 
earlier  by  Striimpell)  that  polio-encephalitis  was  a  part  of  the  "  same 
disease  "  as  poliomyelitis.  In  those  days  of  influenza  there  was  plenty 
of  polio-encephalitis  and  poliomyelitis,  and  in  1892,  the  late  Dr.  Vivian 
Poore  had,  in  his  wards,  more  than  one  case  of  stupor  that  would  now 
be  called  "encephalitis  lethargica."  Some  diagnosed  these  cases  as 
typhoid,  others  as  this  and  as  that ;  but,  looking  back,  the  diagnosis 
becomes  clear.  Indeed,  reference  to  medical  journals  shows  clearly 
how,  in  those  years  of  influenza  prevalences,  encephalitis  and  polio- 
myelitis  were,   as  now,   constantly  associated.     This  coincidence   was 
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very  notable  in  1910-11-12.  A  remarkable  case  was  that  of  a  lady  who 
died  of  an  "  obscure  cerebral  condition,"  in  stupor,  with  anomalous 
paralyses.  Post-mortem,  a  mesencephalitis  was  demonstrated  by  the 
late  Dr.  R.  G.  Hebb,  and  we  afterwards  traced  the  infection  as  having 
been  almost  certainly  contracted,  three  weeks  earlier,  at  Hitchin  where 
poliomyelitis  was  then  prevalent. 

The  necessity  is,  not  for  further  analysis  and  discrimination,  but  for 
a  synthetical  approach  to  a  solution  of  the  various  questions  raised. 

Sir  Arthur  Newsholme,  K.C.B. 

I  agree  entirely  with  what  Colonel  James  has  said.  There  appears 
to  be  a  misunderstanding  or  a  fallacy  underlying  the  remarks  of 
Dr.  Crookshank.  These  seem  to  claim  identity  when  mere  grouping 
together  is  all  that  is  indicated.  He  wishes  to  throw  us  back  to  a 
single  disease  with  very  variable  symptoms,  when  the  more  probable 
scientific  explanation  is  that  we  are  dealing  with  a  group  of  diseases 
occurring  under  similar  conditions  and  possibly  excited  by  similar 
external  circumstances.  We  know  that  in  a  succession  of  dry  years 
the  prevalence  of  scarlet  fever  and  diphtheria,  and  of  puerperal  fever 
even,  is  much  greater  than  in  other  years  characterized  by  excessive 
rainfall.  These  facts  were  shown,  as  to  two  or  three  of  the  conditions, 
by  Dr.  Longstaff,  and  in  my  Milroy  Lectures  I  showed  that  this  applied 
on  a  wide  scale  to  rheumatic  fever.  But  although  these  diseases  have 
occurred  in  conjunction  with  each  other  and  under  similar  conditions, 
it  does  not  follow  that  they  are  identical  diseases.  It  is  true  that  the 
diseases  we  are  now  discussing  are  not  differentiated  from  one  another 
clearly  at  the  present  time,  but  the  differentiation  appears  to  be  in 
process  of  "  being  made.  And  the  reports  by  Colonel  James  and 
Dr.  MacNalty  show  that  the  clinical  as  well  as  the  pathological 
effects,  both  being  consistent,  conform  much  more  nearly  to  the  idea 
that  we  have  to  deal,  in  lethargic  encephalitis,  with  a  disease  which, 
although  it  occurs  under  similar  conditions  with  poliomyelitis  and 
others  of  the  group,  is  not  pathologically  the  same. 

Dr.  P.  N.  Panton. 

It  seems  to  be  taken  for  granted  in  some  quarters  that  in  these 
epidemics  spread  over  centuries  we  are  dealing  always  with  the  same 
disease.     There  is  not  the  smallest  scientific  evidence  in  favour  of  that 
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theory.  In  the  various  influenza  epidemics,  how  can  anybody  say 
that  the  disease  is  invariably  the  same  ?  Even  in  this  epidemic  one 
must  have  seen  cases  which  have  seemed  to  be  encephaHtic,  and  were 
afterwards  proved  to  be  nothing  of  the  kind.  The  most  competent 
amongst  us  sometimes  cannot  distinguish  between  one  and  other  of 
these  conditions.  It  will  not  do  on  such  evidence  to  take  it  for  granted 
in  these  epidemics  that  we  are  dealing  with  the  same  disease. 


Dr.  John  Robertson.^ 

In  the  cases  which  occurred  in  the  Birmingham  area  this  spring, 
the  feature  which  was  most  prominent  was  that  they  occurred  suddenly 
and  without  any  previous  occurrence  of  anterior  poliomyelitis  or 
influenza.  Quite  a  large  number  of  reports  came  to  hand  within  a 
few  days,  and  within  a  period  of  three  weeks  nearly  all  the  cases  that 
were  reported  occurred.  These  reported  cases  ceased,  almost  as 
suddenly  as  they  appeared.  The  explanation  that  Dr.  Hamer  gives 
does  not  prove  to  be  an  explanation  of  the  sudden  occurrence  in  a 
large  city  population  of  cases  having  a  fairly  definite  train  of  symptoms. 


Dr.  F.  G.  Crookshank. 

Colonel  James  has  insisted  that,  whereas  encephalitis  attacks  both 
old  and  young,  poliomyelitis — by  which  he  means,  I  take  it,  acute 
anterior  poliomyelitis  with  resultant  flaccid  atrophy — is  pre-eminently 
met  with  in  young  children.  But  surely  this  observation  does  not 
warrant  his  conclusion,  that  we  are  dealing  with  different  "  diseases." 
It  is  only  as  it  should  be,  for,  in  children  the  anterior  horns  are  far 
from  being  organized,  and  are  obviously  more  liable  to  attack  than  in 
older  people — at  any  rate  so  far  as  the  production  of  resultant  flaccid 
atrophy  is  concerned.  The  question  is  a  biological  one.  Moreover,  it 
is  not  always  so  much  that  actual  atrophy  is  produced  as  that  the  child 
"grows  out"  of  the  stunted  limb,  which  ceases  to  develop  after  the 
injury  done  to  the  anterior  horns.  That  cannot  well  take  place  in 
adults. 

The  facts  are  obscured  by  our  habitual  terminology  :  for  indeed  we 
speak  sometimes  much  as  do  parents  of  a  growing  lad  who  say  "  his 
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clothes  are  getting  too  small  for  him."  The  point  was  noticed  by 
Laborde  so  far  back  as  1856.  We  cannot  describe  as  "different 
diseases  "  symptom  groups  differing  from  each  other  merely  because 
of  the  structural  peculiarities  of  the  persons  concerned  at  different 
age  groups. 

The  fallacy  in  Colonel  James's  argument  appears  at  bottom  the 
same  as  that  involved  in  the  pretended  distinction  between  scurvy  in 
adults  and  scurvy  in  children  who  have  not  cut  teeth — namely,  that 
in  the  latter  the  gums  are  not  affected. 


Dr.  Faequhar  Buzzard. 

Colonel  James  is  right  in  stating  that  everything  points  to  the  fact 
that  encephalitis  lethargica  is  an  entirely  different  condition  from  that 
form  of  encephalitis  due  to  the  virus  of  poliomyelitis.  I  do  not  regard 
cranial  nerve  palsies  as  one  of  the  characteristic  features  of  the  disease. 
Certain  cases  at  post-mortem  examinations  have  shown  that  the  site 
of  encephalitis  may  be  either  in  the  cerebral  hemispheres,  producing 
hemiplegia,  hemiana&sthesia,  hemianopia,  \c.,  in  the  mid-brain  pro- 
ducing a  picture  like  that  of  paralysis  agitans,  or  in  the  brain-stem 
with  ocular  palsies,  &c.,  forming  the  most  marked  features  of  the 
clinical  picture.  Probably  the  encephalitis  occasionally  gives  rise  to 
severe  haemorrhages  and  causes  symptoms  and  signs  of  increased  intra- 
cranial pressure  which  frequently  prove  fatal. 


Dr.  A.  J.  Hall  (Sheffield). 

Sixteen  undoubted  cases  have  been  under  my  immediate  observation. 
The  epidemic  in  Sheffield  differed  from  the  whole,  in  that  there  has  not 
been  one  fatal  case  throughout.  My  cases  have  included  persons  of 
each  decade  up  to  70  years.  Only  two  have  been  under  ten  years.  The 
sexes  are  about  equally  represented.  The  epidemic  began  early  in 
March,  and  was  practically  over  by  the  end  of  April. 

Symptoms  and  Signs. — The  three  cardinal  signs  in  a  typical  case  are 
lethargy,  general  asthenia,  and  cranial  nerve  palsies.  One  or  even  two 
of  the  cardinal  signs  may  be  shght  or  absent,  but  as  a  rule  the  clinical 
picture  is  chiefly  due  to  the  asthenia  and  lethargy.  In  one  of  the  cases 
the  lethargy  was  slight  and  the  cranial  palsies  limited  to  a  slight 
ophthalmoplegia,   but  the  general  asthenia  was   so  extreme    that    the 
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patient  gave  a  typical  picture  of  immobility,  being  unable  to  turn  over 
in  bed  and  hardly  able  to  move  arms  or  legs.  Another  case  within  twenty- 
four  hours  developed  almost  complete  facial  diplegia,  whereas  there  was 
no  lethargy  or  asthenia  throughout.  I  emphasize  the  importance  of 
considering  the  three  cardinal  signs  as  a  whole  ;  any  one  of  them  may 
predominate  or  may  be  slight  or  absent.  In  most  cases  the  cranial 
nerve  palsies  formed  but  a  small  part  of  the  whole  symptom- 
complex. 

Prodromal  Period. — In  most  cases  there  is  a  distinct  interval 
between  the  oijset  of  illness  and  appearance  of  characteristic  symptoms, 
and  this  varies  widely.  It  is  usually  a  few  days — about  one  to  four  or 
five — but  in  some  of  the  cases  it  has  been  not  less  that  ten  days.  The 
onset  of  the  cardinal  signs  may  be  sudden,  but  is  usually  ingravescent, 
<and  this  is  particularly  true  of  the  cranial  palsies.  They  take  some 
time  to  develop  fully,  and  may  vary  in  extent  from  day  to  day.  The 
general  asthenia  tends  to  make  the  facial  palsies  less  obvious  than 
usual.  Ophthalmoplegias:  Strabismus  of  variable  extent,  mequality  of 
pupils,  and  nystagmus  are  commonly  present.  The  last  named  is 
sometimes  of  an  irregular  and  incoordinate  kind.  Fever  is  noted  in 
many  cases,  sometimes  severe  and  prolonged,  but  may  be  slight,  even  in 
a  severe  attack.  Lethargy  is  perhaps  the  most  striking  feature  of 
most  of  the  cases.  It  is  not  true  sleep.  Often  the  patient  is  sur- 
prisingly awake  to  what  is  going  on.  Many  who  are  stuporose  all 
day  become  delirious  at  night,  returning  to  -stupor  next  day.  Some- 
times the  delirium  is  of  a  foolish  kind  and  suggests  hysteria.  Tremors  : 
In  one  case  tremors  with  asthenia  were  the  chief  symptoms.  Speech  : 
During  the  lethargic  period  this  is  often  affected.  In  one  case  there 
was  a  distinct  hurried  or  festinating  speech,  such  as  is  sometimes 
observed  in  paralysis  agitans. 

Pesults. — All  the  sixteen  patients  are  still  alive,  most  were  seen  within 
the  past  few  days,  and  reports  from  their  medical  attendants  have  been 
received  of  others.  Group  A  consists  of  seven  cases  in  which  recovery 
was  complete  and  absolute.  Group  B  contains  six  cases  in  which 
recovery  was  practically  complete,  some  slight  trace  of  illness  being  left 
behind.  In  Group  C  there  were  three  cases,  and  these  after  six  months 
are  still  far  from  recovery.  In  each  case  the  present  incapacity  is  due 
to  involvement  of  the  trunk  and  limb  muscles  generally,  the  cranial 
palsies  having  disappeared  completely  or  almost  so. 

The  points  for  discussion  may  be  summed  up  as  follows  :  Was  this 
or  was  it  not  an  epidemic  of  poliomyelitis  ?     If  it  was  not,  then  it  may 
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have  been  either  an  entirely  new  disease  or  one  that  until  recent  times 
has  not  been   observed   in  epidemic  form.     Lethargy  and  asthenia,  so 
severe  and  prolonged  in  most  of  the  cases  of  encephalitis,  has  not  been 
recorded  as  occurring  in  typical    cases    of    poliomyelitis,  sporadic    or 
epidemic.       I    cannot    think    that    anyone    would    consider   the    term 
"  sleeping  sickness "  descriptive    of    poliomyelitis    in  general,    yet    it 
would  not  be  an  inappropriate  name   for  this    epidemic.      Even  the 
palsies   present   striking    differences    in    the  two  diseases.      In    polio- 
myelitis the  onset  tends  to  be  rapid  and  maximal ;  the  regions  affected 
are  usually  those  innervated  from  the  spinal  cord;  the  distribution  is 
often  unilateral,  and  they  frequently  leave  permanent  residual  effects  of 
greater  or  less  extent  in  the  areas  first  attacked.    In  the  recent  epidemic 
the  paralyses  were  typically  of  gradual  ingravescent  onset ;   they  almost 
always  affected   regions    innervated  by  cranial  nerves  and  were  often 
bilateral.     So  far  as  present  evidence  is  available  they  usually  left  no 
permanent  residual  effects  in  the  area  first  affected.     We  know  that 
many  nerve  poisons,  e.g.,  diphtheria,  Bacillus  hotulinus,  lead,  alcohol 
— show   a   peculiar  predilection    for   certain   particular    parts    of    the 
nervous  system  ;  in  these  cases  of  epidemic  encephalitis  there  seems  to 
have  been  such  a  definite  selective  action  at  work.     It  has  been  pointed 
out  that  poliomyelitis  in  its  epidemic  form  is  characterized  by  the  multi- 
formity of  the  sites  affected.     The  cases   of  the  recent  epidemic  were 
notable  for  the  uniformity   of  the  sites  affected.     With  regard  to  the 
possibility  of  this  being  an  old  disease  which  has  only  recently  been 
recorded  in  epidemic  form,  I  have  no  proof  to  bring  forward,     A  similar 
epidemic  appeared  about  the  same  time  in  1917.     In  course   of  time 
records  of  sporadic  cases  of  a  similar  type  may  be  found  as  abnormal 
or  exceptional  varieties  of  influenza  or  poliomyelitis,  &c.     Such  a  line 
of  inquiry  seems  worth  consideration,  but  in  any  case  the  final  decision 
rests  with  the  pathologist.    The  photographs  displayed  by  the  epidiascope 
showed  the  mask-like   countenance,   the  lethargy,  and  the  posture  of 
patients  in  bed. 

Dr.  A.  Salusbury  MacNalty. 

From  anatomical  considerations  and  a  survey  of  the  clinical  evidence, 
it  has  been  found  possible  to  classify  the  cases  of  encephalitis  lethargica, 
occurring  in  the  recent  outbreak,  as  follows : — 

An  acute    illness  in  which  nervous   localizing    signs  may  or  may 
not  be  present. 
N— 5 


xviii      MacXalty :    Discussion  on  Epidemic  Encephalitis 

This  illness  is  comparable  with  acute  poliomyelitis  (Heine-Medin 
disease),  syphilis,  enteric  fever,  Arc.  Of  this  malady  there  exist  the 
following  types : — 

(1)  A  type  displaying  general  disturbances  of  the  functions  of  the 
central  nervous  system,  but  without  localizing  signs. 

(2)  Types  icith  nervous  localizing  signs. 

(a)  Clinical  affection  of  the  third  pair  of  cranial  nerves. 

(b)  Affections  of  the  brain-stem  and  bulb.  Local  lesions  of  other 
cranial  nerves. 

(c)  Affections  of  the  long  tracts,  e.g.,  pyramidal  (as  shown  by  the 
presence  of  Babinski's  sign),  pre-pyramidal  (von  Monakow),  as 
evidenced  by  tremors,  &c.,  and  up-coming  afferent  tracts. 

{d)   Ataxic  types   (involvement  of  the  cerebellar  mechanism), 
(e)  Affections  of  the  cerebral  cortex. 

if)  Types  indicating  some  evidence  of  spinal  cord  involvement. 
ig)  Types   indicating    possibly    an    affection    of    peripheral   nerves 
(polyneuritic  cases). 

(3)  Mild  or  abortive  types  of  the  disease,  with  or  without  localizing 
signs  in  the  central  nervous  system. 

The  various  types  show  signs  of  common  identity.  This  resemblance 
is  not  only  evinced  by  the  general  symptomatology,  but  is  shown  by  the 
gradual  merging  of  cases  of  one  type  into  cases  of  another  type. 

The  disease  may  be  defined  as  a  general  infectious  disease, 
characterized  by  manifestations  originating  in  the  central  nervous 
system,  of  which  the  most  frequent  and  characteristic  are  progressive 
lethargy  or  stupor  and  a  lesion  in  or  about  the  nuclei  of  the  third  pair 
of  cranial  nerves. 

In  the  first  place  brief  reference  may  be  made  to  the  description  of 
the  general  disease,  which  is  recognizable  in  all  types  of  encephalitis. 
Like  other  infectious  diseases,  it  may  be  assumed  that  encephalitis 
lethargica  has  a  period  of  incubation,  followed  by  a  period  of  prodromal 
symptoms,  then  by  acute  manifestations,  and  finally  by  a  stage  of 
regression.  The  duration  of  the  incubation  period,  like  that  of  acute 
poliomyelitis,  is  probably  variable.  The  prodromal  period  commonly 
ranges  from  the  first  to  the  seventh  day,  but  may  be  protracted  as  long 
as  three  weeks.  In  a  few  instances  a  distinct  interval  of  remission 
occurs,  often  of  some  duration.  The  severity  of  the  prodromes  bears 
no  relation  to  the  clinical  type  subsequently  declared,  or  to  the 
subsequent  course  of  the  disease.  To  a  certain  extent  the  prodromes 
are  specific  and  indicate  an  affection  of  the   central  nervous  system. 
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Among  such  symptoms,  lethargy,  headache,  giddiness  and  diplopia  rank 
chief.  There  are  also  general  symptoms  such  as  lassitude,  fatigue, 
vomiting  and  diarrhoea  ;  in  a  number  of  cases  the  first  general  symptom 
is  a  simple  catarrhal  conjunctivitis.  After  a  prodromal  period  of 
variable  duration  the  declared  symptoms  of  a  general  infectious  disease 
become  manifest.  There  is  an  early  febrile  period,  usually  lasting  for 
two  to  three  days.  A  common  variation  of  temperature  is  between 
101°  and  102°  F.  Marked  asthenia  is  present.  The  patient  lies  in  bed, 
often  immobile,  with  an  expressionless,  mask-like  face.  Catalepsy, 
including  fiexihilitas  cerea  is  not  uncommon  and  may  last  for  several 
weeks.  At  this  stage  the  lethargy  of  the  prodromal  period  has  passed 
into  the  characteristic  stupor.  This  stupor  may  be  of  all  grades  of 
severity.  Early  in  the  illness  it  often  alternates  with  periods  of 
nocturnal  delirium  ranging  from  slight  rambling  to  maniacal  seizures. 
Rigidity  is  present,  sometimes  restricted  to  the  muscles  at  the  back  of 
the  neck,  frequently  having  the  character  of  "plastic  tone,"  described 
by  Sherrington,  sometimes  approximating  to  the  so-called  "  late 
rigidity,"  the  extremities  being  rigidly  held  and  hypertonia  being 
present  in  all  the  muscles.  Emotional  changes  are  present  and  these 
come  out  in  cases  with  slight  stupor  or  when  the  patient  is  aroused 
from  stupor.  There  are  highly  characteristic  speech  changes,  the  voice 
being  nasal  and  monotonous,  sentences  being  uttered  very  slowly  and 
words  slurred  into  one  another  like  the  voice  of  a  general  paralytic, 
and  uttered  hesitatingly.  In  some  patients,  the  speech  for  a  few 
minutes  becomes  chattering,  rapid  and  unintelligible.  Fibrillary 
movements,  twitchings  and  tremors  are  common.  Not  infrequently 
irregular',  non-rhythmic  spontaneous  movements  of  the  face,  trunk 
and  limbs,  resembling  those  seen  in  chorea  and  thalamic  affections,  are 
present  late  in  the  disease.  Muscular  pains,  hyperaesthesia,  retention 
or  incontinence  of  urine,  incontinence  of  fa?ces,  sweating,  skin  eruptions 
and  dysphagia  are  other  symptoms  that  may  occur.  Marked  constip- 
ation is  present  in  practically  every  case.  Such  are  the  chief  features 
of  the  general  symptomatology. 

In  the  type  without  localizing  signs  in  the  central  nervous  system, 
the  general  symptoms  such  as  pyrexia,  lethargy,  stupor  and  asthenia 
are  prominent.  In  one  case  in  my  series,  that  of  an  adult,  which 
proved  fatal,  pathological  proof  was  given  of  the  accuracy  of  the  clinical 
diagnosis.  From  the  clinical  standpoint,  the  inclusion  of  a  case  in  this 
group  can  be  justified  only  by  pointing  out  its  close  approximation  in 
symptomatology  to  proven  cases  of  encephalitis  without  localizing  signs. 
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In  this  type,  the  manifestations  of  the  disease  are  severe  and  the 
proportion  of  deaths  high. 

In  chnical  types  of  encephahtis  with  nervous  localizing  signs, 
paj:alysis  of  various  cranial  nerves,  notably  the  third  and  the  seventh 
are  most  common.  The  clinical  character  of  the  lesion  may  be  supra- 
nuclear, nuclear  or  infranuclear.  The  onset  of  cranial  nerve  paralysis 
is  variable  ;  usually,  however,  it  begins  in  the  first  week  of  declared 
illness.  It  has  the  following  characteristics :  (1)  It  may  be  complete 
or  incomplete  and  unilateral  or  bilateral ;  (2)  when  bilateral,  it  is  not 
strictly  symmetrical,  the  extent  to  which  paralysis  has  occurred  being 
always  greater  on  one  side  than  another ;  (3)  the  paralysis  is 
progressive  up  to  a  certain  point  and  on  its  first  appearance  is  never 
at  its  maximum.  This  progressive  character  does  not  only  appear  in 
isolated  and  bilateral  lesions.  When  more  than  one  cranial  nerve  is 
involved  the  resultant  palsies  hardly  ever  appear  simultaneously. 
Finally,  the  rapid  complete  or  partial  clearing  of  the  paralysis  is 
perhaps  the  most  remarkable  and  distinctive  feature  of  the  types  with 
local  nervous  manifestations. 

The  prominent  features  of  the  remaining  clinical  types  are  revealed 
in  their  nomenclature.     Mild  or  abortive  cases  are  distinctly  rare. 

Recovery  from  the  disease  is  gradual  and  tedious,  as  a  rule,  chiefly 
on  account  of  the  great  prostration  and  muscular  weakness. 

In  fatal  cases  untoward  signs  are  an  intensification  and  frequency  in 
delirious  attacks  and  deepening  of  the  stupor.  The  patient  then  passes 
into  deep  coma  and  death  ensues,  apparently  from  paralysis  of  the 
respiratory  centre  in  the  medulla.  In  some  instances  death  is  due  to  a 
respiratory  complication,  usually  broncho-pneumonia.  Death  most  often 
occurs  within  the  first  three  weeks  and  commonly  during  the  third 
week  of  the  illness. 

As  regards  after-effects,  those  that  have  come  under  notice  in  a 
limited  number  of  cases  are  :  (1)  An  alteration  in  the  mental  condition; 
(2)  the  persistence  of  cranial  nerve  palsies ;  (3)  the  subsequent 
appearance  of  paralysis,  apparently  of  spinal  cord  origin ;   (4)  athetosis. 

I  venture  to  draw  the  following  conclusions  in  regard  to  the  clinical 
nature  of  encephalitis  lethargica  and  its  relation  to  Heine-Medin 
disease  :  (1)  The  forms  of  disease  seen  in  the  outbreak,  although 
resembling  poliomyelitis  in  certain  features,  differed  from  that  disease 
in  more  important  respects  and  displayed  a  characteristic  clinical 
syndrome.  (2)  It  is  possible  that  the  accepted  classification  of  polio- 
myelitis has  been  made  on  too  wide  a  basis  and  that  certain  cerebral. 
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ponto-bulbar  and  ataxic  types  described  as  occurring  in  rare  instances 
in  epidemics  of  poliomyelitis  may  in  reality  have  been  examples  of  the 
clinical  forms  observed  in  this  outbreak.  (3)  In  our  study  of  cases 
in  the  outbreak  there  are  clinical  indications  that  poliomyelitis  and 
encephalitis  have  occurred  side  by  side.  (4)  Assuming  the  independence 
between  encephalitis  and  poliomyelitis  the  relationship  between  them 
would  be  comparable  to  the  relationship  that  is  known  to  exist  between 
typhoid  and  paratyphoid  fever. 

The  identity  or  non-identity  of  the  two  diseases  must  be  finally 
established  by  pathological  research.  Nevertheless,  even  if  the  virus 
of  poliomyelitis  is  found  in  the  future  to  be  the  ^etiological  factor  in 
encephalitis,  the  evidence  is  sufficient  to  establish  the  existence  of 
a  clinical  syndrome,  hitherto  undescribed  in  epidemics  of  Heine-Medin 
disease. 

Dr.  F.  G-  Crookshank. 

With  regard  to  treatment,  in  a  certain  number  of  cases  I  was  able  to 
secure  the  trial  of  a  mixture  of  urotropin,  benzoate  of  ammonium,  and 
salicylate  of  sodium,  and  the  combination  of  these  drugs  appears  to 
be  useful. 

I  have  notes  of  127  cases,  120  of  which  were  seen  at  the  London 
Hospital,  four  at  the  North-West  London  Hospital,  and  three  in 
private.  Some  cases  occurred  early  in  January,  others  in  February, 
but,  by  March,  an  outbreak  of  polio-encephalitis  of  Heine-Medin  type 
had  been  confidently  predicted.  Deaths  were  twenty-six,  or  20'39  per 
cent. ;  post-mortems  were  made  in  eleven  cases ;  seventy-seven  patients 
were  male,  fifty  female ;  twenty-eight  were  under  5  years  of  age, 
twenty-nine  between  G  and  10,  and  seventy  over  10.  These  figures, 
when  compared  with  Kuhrah's  table  of  age-distribution  in  the  New 
York  City,  up-river  States,  and  New  York  Rural  outbreaks  of  1916, 
show  that  the  differences  between  London  (1918)  and  New  York  Rural 
(1910)  are  less  than  those  between  New  York  Rural  (1916)  and  New- 
York  City  (1916) — a  fact  which  I  presume  Colonel  James  would  not 
deem  to  warrant  the  notion  that  different  diseases  were  occurring  side 
by  side  in  New  York  City  and  New  York  Rural  in  1916. 

Lumbar  puncture  was  done  in  fifty-one  cases ;  seven  times  without 
result.  Protein  was  found  in  excess  in  twenty-six  out  of  twenty-seven 
cases  ;  lymphocytes  were  present  in  excess  in  twenty-five,  and  in  marked 
excess  in  six  cases.     Leucocytes  were  present  in  excess  in  four  cases, 
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and   in  marked  excess  in  two.     Gram-negative  organisms  were  found 
twice ;  Gram-positive  organisms  twice. 

Concerning  the  mode  of  onset :  There  was  a  history  of  injury  to  the 
head  in  nine  cases  ;  tooth  extraction  was  mentioned  twice.  There  was 
a  two-stage  history  in  forty-six,  a  history  of  sudden  onset  of  nervous 
symptoms  in  thirty-seven,  and  a  gradual  onset  in  seventeen.  The 
general  symptoms  included  profuse  sweating  in  thirteen  cases,  marked 
diarrhoea  in  seven,  constipation  in  twenty-nine,  glycosuria  (without  any 
previous  history  and  with  complete  recovery)  in  one  case,  acetonuria 
(without  glycosuria)  in  four  cases.  There  was  marked  vomiting  at  the 
onset  in  thirty-eight  cases,  and  pain  in  the  hypochondrium  in  thirteen 
cases.  (The  eighteenth  century  physicians  used  to  speak  of  pain  in  the 
hypochondrium,  in  the  "nervous  fevers,"  marked  before  the  nervous 
system  was  affected.)  The  rashes  observed  were  erythematous  in 
twelve  cases,  miliary  in  two  cases,  and  petechial  in  five,  while  there 
was  herpes  in  eight  cases,  desquamation  in  two,  joint  swelling  in  two, 
osdema  of  the  legs  in  one,  lymphadenitis  (marked)  in  three  cases,  and 
bed-sores  in  one ;  Draper's  sign — the  separation  of  the  central  incisors — 
was  noted  in  many  cases,  but  recorded  only  in  ten.  Emotionalism  was 
marked  in  five,  mutism  was  recorded  in  seven,  delirium  in  nineteen, 
acute  delirious  mania  in  one,  hallucinations  in  three,  and  nocturnal 
sleeplessness  (marked)  in  three.  Drowsiness  was  prominent  in  thirty 
cases,  stupor  in  twenty-six,  coma  in  twenty-five,  and  epileptiform  "  fits  " 
in  fifteen  cases.  Head  retraction  w'as  marked  in  twenty-three  cases,  and 
limb  spasticity  in  twenty-nine.  Tremors,  twitching,  or  chorea  were 
marked  in  twenty-two,  trismus  was  very  marked  in  two,  flaccid 
paralysis  (apart  from  asthenia)  was  noted  in  forty-seven  cases,  atrophy 
of  muscle  groups  (apart  from  generalized  atrophy)  in  ten.  Facial 
paralysis  (other  than  transitory)  in  eight  cases,  amaurosis  with  slight 
disk  changes  in  five,  ptosis  in  twenty-three,  strabismus  in  nineteen, 
nystagmus  in  fourteen,  deafness  in  five,  hypoglossal  palsy  in  five,  and 
dysphagia  in  five.  (The  old  physicians  used  to  describe  "  hydrophobia 
without  the  bite  of  a  dog  "  :  this  also  has  been  reported  in  England  this 
summer.)  Pain  and  tenderness  in  the  limbs  were  noted  as  marked  in 
eleven  cases,  and  in  six  there  was  definite  acute  ascending  paralysis  of 
the  "  Landry  "  type.  In  one  case  there  were  trophic  changes  with 
gangrene  of  the  finger-tips,  and  there  is  reason  to  believe  that  an  acute 
central  myelitis,  *'  ascending  "  in  type,  was  present.  This  case  has  not 
however  been  otherwise  included  in  the  above  notes. 

I  have  not  arranged  my  cases    in    groups    corresponding    to    any 
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definite  types,  but  was  much  interested  in  Dr.  MacNalty's  classifica- 
tion, which  does  not  appear  to  differ  materially  from  that  made  by 
Wickman  in  relation  to  Heine-Medin  disease. 

I  confess  I  was  somewhat  astonished  to  hear  the  suggestion  made 
that  cases  of  encephalitis  had  never  been  recorded  in  association  with 
cases  of  poliomyelitis.  Such  have  been  repeatedly  described  during  the 
last  thirty  years  (since  the  time  of  Medin)  as  a  study  of  Wickman's  and 
other  writings  clearly  shows,  whilst  Koplik  commented  on  the  many 
"  ponto-bulbar  "  cases  he  saw  in  New  York  (1916).  I  have  not  noticed 
to-night  the  mention  of  a  single  point  not  touched  upon  in  Wickman's 
book  ;  and,  although  the  "  clinical  differences  "  between  "  encephalitis 
lethargica  "  and  poliomyelitis  have  been  repeatedly  referred  to,  I  am 
unable  to  gather  that  there  are  any  to  be  put  forward  which  are 
qualitative  and  not   quantitative. 


Dr.  A.  Salusbury  MacNalty. 

Dr.  Crookshank  spoke  about  the  points  of  differentiation  and  the  need 
for  laying  stress  on  clinical  evidence  in  the  examination,  and  was  sur- 
prised that  these  did  not  figure  in  my  paper.  For  the  sake  of  brevity 
I  did  not  mention  them,  but  these  points  had  been  already  touched  upon 
by  Dr.  Hall,  and  I  have  set  them  out  in  detail  in  the  forthcoming 
report  of  the  Local  Government  Board. 
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PRESIDENT'S    ADDRESS. 

Some     Principles     of     Neurology.' 

By  Henry  Head,  M.D.,  F.R.S. 

To-night  we  hold  the  first  meeting  of  this  Section  after  the  close 
of  the  greatest  war  in  the  history  of  the  world.  We  have  scarcely 
wakened  from  the  long  nightmare  in  which  for  more  than  four  years  we 
have  lived.  As  with  many  of  its  victims  who  came  under  (Tur  care,  the 
horror  has  been  so  oppressive  that  the  dream  still  haunts  our  first 
waking  hours.  We  of  all  members  of  the  community  have  cause  to 
recognise  that  this  victorious  peace  has  been  won  by  the  sacrifice  of 
innumerable  young  lives  ;  and  for  us  older  men  the  future  must  be 
dedicated  to  making  the  world  a  better  place  for  those  who  are  to  take 
up  our  burden. 

It  was  of  these  young  men  I  was  thinking  when  I  meditated  the 
subject  of  my  Presidential  Address.  For  it  is  exactly  twenty-six  years 
since  I  had  the  honour  of  reading  my  first  paper,  on  "  Pain  in  Visceral 
Disease,"  before  the  Neurological  Society.  Looking  back  over  a  quarter 
of  a  century,  it  seemed  to  me  that  I  might  employ  my  discourse  most 
profitably  by  con.sidering  certain  principles  which  underlie  the  stand- 
point of  neurology  to-day.  1  am  not  going  to  weary  you  with  an 
historical  epitome.  In  this  quarter  of  a  century  there  have  been  no 
startling    discoveries ;    but    I    believe    that    to-day  the  outlook   of   the 

'  At  a  meeting  of  the  Section,  held  November  14,  1918. 
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younger  generation  is  fundamentally  different  from  that  in  which  we 
were  brought  up,  and  I  shall  attempt  to  indicate  the  direction  in  which 
it  seems  to  me  the  science  of  neurology  is  moving. 

The  cataclysmic  events  of  the  last  four  years  have  shaken  men's 
belief  in  the  old  order,  and  medicine  has  not  escaped  the  universal 
demand  for  a  restatement  of  current  values.  The  young  are  looking  to 
us  to  enunciate  the  principles  on  which  our  teaching  is  founded.  They 
are  not  disposed  to  accept  without  criticism  conventional  explanations. 
They  regard  with  scepticism  the  statements,  current  in  text-books,  that 
the  manifestations  of  an  epileptic  convulsion  are  the  expression  of 
"irritation  of  the  cortical  centres,"  or  that  aphasia  is  explained  by 
"  the  destruction  of  visual,  auditory  or  motor  images."  Their  curiosity 
is  no  longer  satisfied  by  attributing  the  sensory  changes,  caused  by  a 
peripheral  nerve  injury,  to  a  "  parsesthesia  "  or  "  hypo-sesthesia."  And 
indeed  words  of  this  order  are  but  anodynes  to  the  conscience.  They 
explain  nothing  ;  they  serve  only  to  put  to  sleep  the  salutary  feeling 
that  further  investigation  is  necessary. 

Satisfaction  with  words,  that  are  in  many  cases  nothing  more  than 
a  restatement  of  the  problem  in  bastard  Latin  and  Greek,  was  one  of 
the  most  remarkable  characteristics  of  the  last  quarter  of  a  century. 
No  better  example  could  be  found  than  the  misuse  of  the  word  toxaemia. 
We  are  assured  that  certain  diseases  are  due  to  this  cause ;  but, 
although  we  know  much  about  the  pathological  changes  in  the 
central  nervous  system,  the  symptoms  they  produce,  and  the  course 
of  the  disease,  the  "  toxin  "  is  purely  hypothetical.  Everywhere  we 
find  this  remarkable  tendency  to  explain  the  known  by  the  unknown. 

Now  every  student  of  natural  science  should  retain  something  of  the 
simplicity  of  the  child.  You  all  remember  the  story  of  the  Emperor 
and  his  new  clothes.  Two  weavers  asserted  that  they  had  woven  a 
cloth  of  extreme  beauty  and  fineness ;  it  had,  however,  one  unusual 
characteristic.  It  was  invisible  to  those  who  were  stupid,  or  unworthy 
of  the  post  they  held.  Neither  the  Emperor  nor  his  courtiers  could,  it  is 
true,  see  the  stuff,  but  each  was  anxious  not  to  betray  himself,  and  all 
were  loud  in  its  praises.  Koyal  robes  were  made  of  this  wonderful 
material ;  but,  as  the  procession  wound  through  the  streets,  a  child 
called  out  :  "Why  he  has  nothing  on,"  and  the  child's  saying  passed 
from  mouth  to  mouth  among  the  crowd.  So  the  young  to-day  are 
calling  to  us  to  recognize  that  many  of  the  terms  we  use  so  glibly  mean 
nothing.     They  do  not  cover  the  nakedness  of  our  explanations. 
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This  satisfaction  with  names  is  apparent  in  our  conceptions  of 
disease.  No  better  example  could  be  found  than  the  customary  attitude 
of  clinicians  towards  syphilis  of  the  central  nervous  system.  Tabes 
dorsalis  and  general  paralysis  of  the  insane  are  thus  spoken  of  as 
"  diseases."  In  reahty,  there  are  two  factors  only  in  the  morbid  mani- 
festations produced  by  syphilis  of  the  nervous  system,  the  character 
of  the  infective  activity  and  the  site  of  its  anatomical  incidence. 
The  Spirochasta  pallida  may  attack  almost  any  structure,  and  the 
"  disease  "  expresses  the  functions  of  the  tissues  affected.  Tabes  dorsalis 
is  a  convenient  term  to  express  the  fact  that  the  principal  focus  of  the 
destructive  process  lies  in  the  posterior  columns,  and  "general  paralysis" 
simply  indicates  that  it  has  fallen  mainly  on  the  higher  cerebral  centres. 
Year  by  year  the  line,  once  so  firmly  drawn  between  tabes  dorsalis  and 
dementia  paralytica,  grew  fainter  as  the  identity  of  the  pathological 
process  underlying  the  two  conditions  was  recognized.  With  the 
invention  of  the  term  "  tabo-paresis,"  the  boundaries  between  the  two 
diseases  fell.  We  now  know  that  any  nervous  function,  from  the  lowest 
reflexes  to  the  highest  intellectual  activities,  may  be  disturbed  in  con- 
sequence of  syphilitic  infection  of  the  nervous  system  ;  and  it  is  only  by 
arbitrary  selection  that  these  diverse  signs  and  symptoms  can  be  erected 
into  "diseases."  Then  again  "  parasyphilis  "  was  supposed  to  be  the 
manifestation  of  a  process,  syphilitic  in  origin,  but  not  strictly  syphilitic 
in  nature.  We  now  believe  that  "parasyphilis  "  is  nothing  more  than 
an  anaphylactic  reaction  in  the  tissues  of  the  central  nervous  system, 
which  have  been  rendered  hypersensitive  in  accordance  with  their 
peculiar  lymphatic  supply.  "  Parasyphilis  "  does  not  differ  from 
"  chronic  cerebral  syphilis "  in  any  essential  pathological  particular. 
It  is  merely  a  similar  reaction  in  a  different  tissue.  No  better  example 
could  be  given  of  the  law  that,  in  morbid  conditions  of  the  nervous 
system,  the  form  assumed  by  the  disease  is  determined  by  the  site  of 
the  destruction,  whilst  the  course  it  runs  is  dependent  on  the  natural 
history  of  the  pathological  process. 

During  the  last  few  years  the  attitude  of  the  neurologist  has  under- 
gone a  subtle  change,  in  regard  not  only  to  disease,  but  also  to  its 
general  effect  upon  the  patient.  At  one  time  everyone  was  seeking 
for  a  sign  or  a  syndrome.  Happy  the  man  who  could  discover  a 
new  reflex ;  it  did  not  matter  that  he  left  it  unexplained,  and  failed 
to  correlate  it  with  other  ancillary  functions.  It  was  a  "fact,"  and 
to  it  his  name  was  attached. 
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But  the  discovery  of  such  a  phenomenon  is  nothing  more  than  the 
statement  of  the  terms  of  the  problem  awaiting  solution.  To  find  its 
explanation  we  must  look  to  the  behaviour  of  the  nervous  system  as  a 
whole,  and  observe  how  its  reactions  are  changed.  In  many  cases,  this 
leads  to  the  consideration  of  phenomena  which  would  have  been  thought 
frivolous  by  the  older  generation.  Take,  for  example,  the  importance 
attached  to  the  patient's  account  of  his  own  sensations,  or  the  diagnostic 
value  now  attributed  to  certain  dreams. 

In  1901,  I  described  certain  mental  changes,  associated  with  disease 
of  the  heart  and  lungs,  and  showed  that  they  formed  another  aspect  of 
referred  visceral  pain.  This  work  fell  dead  ;  for  those  who  were 
interested  in  morbid  conditions  of  the  internal  organs  cared  nothing 
for  changes  in  the  mental  state  of  the  patient  ;  on  the  other  hand  the 
alienists  denied  the  facts,  because  of  the  remoteness  of  Asylum  life  from 
the  conditions  of  Hospital  experience.  They  made  no  effort  to  discover 
whether  such  remarkable  examples  of  the  dependence  of  mental  states 
on  disturbances  of  bodily  functions  were  really  open  to  their  investi- 
gation. To-day,  however,  this  work  is  falling  into  its  place  as  a  small 
contribution  to  the  relation  of  body  and  mind. 

Interest  in  the  functions  of  the  nervous  system,  as  revealed  by 
disease,  is  steadily  growing.  The  English  school  has  always  been 
essentially  physiological,  from  the  days  of  Marshall  Hall  onwards  ;  but 
this  growing  attention  to  function  is  mainly  due  to  the  teaching  of 
Hughlings  Jackson.  He  sprang  from  the  physiologists  of  the  middle  of 
the  last  century,  and  was  deeply  imbued  with  the  principle  of  evolution, 
not  only  of  structure,  but  of  function.  But  his  contemporaries  became 
increasingly  obsessed  with  the  study  of  anatomical  and  topographical 
details.  As  years  passed  by,  the  teaching  of  the  day  moved  away  from 
Jackson's  conception  of  an  evolution  of  function,  still  demonstrable  in 
the  activities  of  the  nervous  system.  Finally  his  doctrines  were  scarcely 
comprehensible  to  those  of  us  who  were  brought  into  daily  contact 
with  him  in  the  wards,  seduced  as  we  were  by  the  glib  generalities  of 
more  popular  teachers.  But,  when  we  came  to  think  for  ourselves,  we 
found  that  his  conception  of  a  functional  hierarchy,  in  which  one  form 
of  activity  was  dominated  by  another,  standing  higher  in  the  evolu- 
tionary scale,  explained  much  that  was  otherwise  inexplicable  in  the 
phenomena  of  nervous  disease.  This  swing  back  to  the  physiological 
aspect  was  quickened  by  the  exquisite  researches  of  Sherrington,  and 
the  issue  of  his  "  Integrative  Action  of  the  Nervous  System,"  in  1906, 
marks  an  epoch  in  the  progress  of  neurology. 
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We  then  began  to  appreciate  that  the  existence  of  the  central 
nervous  system  was  due  to  the  necessity  of  producing  coherent  action 
in  a  plurisegmental  organism.  Out  of  the  primitive  materials  at  her 
disposal,  Nature  was  forced  to  develop  a  mechanism  capable  of 
mtegrating  the  physiological  forces  evoked  by  relations  with  the  external 
world.  As  the  animal  rose  in  the  evolutionary  scale,  the  functions 
required  of  the  nervous  system  became  more  and  more  complex,  and 
out  of  the  anatomical  structures  of  a  lower  organism  had  to  be  developed 
a  machinery  capable  of  exercising  these  higher  activities. 

This  was  only  possible  by  integrating  the  crude  physiological 
processes  excited  by  external  stimulation,  or  arising  in  response  to  the 
action  of  internal  forces.  A  prick  excites  a  universal  tendency  to 
withdraw  the  part  exposed  to  stimulation  ;  it  can  also  evoke  a  highly 
organized  movement,  such  as  the  scratch-reflex,  capable  of  removing 
the  noxious  object. 

But  such  reflexes  are  preordained  and  admit  of  no  choice.  It 
became  necessary,  therefore,  to  develop  a  controlling  mechanism  that 
would  permit  the  animal  either  to  attack  the  stimulus  locally,  or  to 
evade  its  action  by  flight.  Finally,  with  the  development  of  the  neo- 
pallium was  given  the  power  of  voluntary  choice ;  the  reaction  was 
no  longer  unconscious,  but  could  be  preceded  by  a  definite  act  of 
discrimination. 

This  adaptation  to  a  clearly  determined  end  demands  a  multitude  of 
adjustments,  and  such  integration  is  the  business  of  the  central  nervous 
system.  It  can  only  be  carried  out  by  utilizing,  in  a  modified  form, 
functions  originally  developed  for  a  somewhat  different  purpose.  Thus, 
the  withdrawal  movement,  which  forms  the  basic  reaction  to  pricking 
the  sole  of  the  foot,  is  controlled  by  higher  centres  in  the  mid-brain  and 
forms  the  flexor  aspect  of  the  stepping  reflex.  But,  when  this  higher 
influence  is  completely  removed,  as  for  example  by  total  transection  of 
the  spinal  cord,  the  lower  reflex  becomes  manifested  in  its  primitive 
form  as  a  pure  movement  of  withdrawal,  accompanied  by  evacuation 
of  the  bladder  and  rectum. 

Structure  is  anchored  in  the  past,  and  expresses  in  its  anatomical 
arrangements  functions  which  have  fallen  into  abeyance.  Many  of 
them  have  been  carried  up  to  centres  of  more  recent  origin,  whilst 
others  are  exercised  normally,  in  a  refined  form,  under  the  control  of 
those  higher  in  the  evolutionary  scale.  But  nothing  remains  in  its  old 
form,  unless  it  is  of  utility  to  the  organism  under  some  possible 
conjunction  of   circumstances. 
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Thus  the  afferent  impulses  from  the  viscera  do  not  normally  enter 
consciousness.  The  eupeptic  knows  nothing  of  the  processes  of 
digestion,  beyond  a  certain  gentle  sense  of  well-being.  But,  under 
abnormal  conditions,  afferent  impressions  from  the  internal  organs  are 
capable  of  arousing  pain  and  discomfort.  When  this  occurs,  one  form 
of  this  sensory  disturbance  is  referred  to  the  superficial  structures  of  the 
body  and  is  associated  with  areas  of  tenderness,  corresponding  to  a 
segmental  arrangement  of  the  central  nervous  system.  This  is  not 
a  "  hypersesthesia,"  but  a  tendency  to  react  more  violently  to  any 
stimulus  capable  of  evoking  discomfort.  The  threshold  is  not  materially 
lowered,  but  the  vehemence  of  the  response  is  greatly  increased. 

Now  this  over-reaction  is  associated  with  reflexes  which  still  reveal 
their  old  defensive  character.  As  an  answer  to  visceral  pain,  the 
abdominal  muscles  become  tonically  contracted,  and  the  leg  is  drawn 
up  on  the  affected  side.  The  sufferer  is  forced  to  creep  into  some 
sheltered  place,  and  to  lie  curled  up,  till  he  either  dies  or  recovers. 
All  capacity  to  move  as  a  whole  is  abolished  ;  the  reactions  of  the  part 
affected  now  dominate  the  activity  of  the  complete  animal.  Visceral 
reflexes,  of  this  order,  are  antagonistic  to  general  movements,  and  this 
is  expressed,  not  only  in  muscular  immobility,  but  in  the  mental 
attitude  which  accompanies  visceral  pain. 

Pain  is  the  oldest  defensive  reaction,  and  potentially  painful  stimuli 
are  the  basis  of  all  primitive  reflexes.  It  is.  therefore,  of  importance 
for  higher  development  that  these  impulses  should  be  rendered  less 
effective  in  favour  of  those  impressions  which  lead  to  a  more  general 
and  discriminative  response.  But,  although  they  are  controlled  and 
even  abolished,  the  mechanism  underlying  the  production  of  pain  must 
remain  in  full  physiological  activity,  ready  to  play  its  part,  should 
occasion  arise,  in  the  defence  of  the  body  against  noxious  influences. 

The  functions  of  the  central  nervous  system  are  not  a  palimpsest, 
where  a  new  text  is  written  over  an  earlier  manuscript,  partly  erased. 
The  more  primitive  activities  have  been  profoundly  modified  by  the 
advent  of  the  new  centres,  which  utilize  some  of  the  faculties  originally 
possessed  by  the  older  mechanism.  In  many  cases  the  higher  function 
could  not  be  exercised  without  the  existence  of  these  lower  powers 
which  it  dominates  and  controls. 

When,  however,  the  higher  mechanism  is  throv,'n  out  of  action 
the  functions  of  the  lower  centres  are  free  to  exhibit  their  activity 
unchecked.     Jackson  insisted  that  the  manifestations,  due  to  a  lesion 
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of  the  central  nervous  system,  must  be  considered  from  a  negative 
and  a  positive  aspect.  Injury  to  the  pyramidal  system  was  shown, 
negatively,  in  the  loss  of  the  finer  voluntary  movements  ;  but  the 
activity  of  the  lower  centres,  released  from  control,  was  evident  in  the 
spastic  rigidity  of  the  paralysed  parts.  In  the  same  way,  removal  of 
the  control  normally  exercised  by  the  cortex  over  the  activity  of  the 
optic  thalamus  leads  to  the  remarkable  condition  known  as  thalamic 
over-reaction ;  all  stimuli  capable  of  evoking  discomfort,  and  in  some 
cases  even  pleasurable  excitation,  cause  an  exaggerated  response  on  the 
affected  half  of  the  body.  This  is  not  due  to  "  irritation  "  ;  it  is  due  to 
release.  It  is  the  direct  consequence  of  loss  of  that  control  normally 
•exercised  by  the  cortex  over  the  activities  of  the  optic  thalamus. 
Once  this  control  is  removed  by  disease,  the  lower  centre  reacts 
unchecked  to  any  stimulus  capable  of  exciting  a  response. 

It  has  been  the  custom  to  call  upon  a  hypothetical  "irritation  "  to 
explain  all  such  positive  manifestations  of  nervous  energy.  The  violent 
flexor  spasms  and  the  outbursts  of  excessive  sweating,  which  occur 
when  the  spinal  cord  is  injured,  have  been  attributed  to  this  cause. 
In  reality,  they  are  the  expression  of  a  diffuse  and  massive  response 
to  stimuli,  applied  to  parts  below  the  level  of  the  lesion ;  they  are 
manifestations  of  a  primitive  mode  of  reaction,  due  to  removal  of 
control  from  above.  Involuntary  movements  in  hemiplegia,  automatic 
.acts  following  an  epileptic  attack,  the  emotional  utterances  in  aphasia, 
are  all  examples  of  the  same  phenomenon.  The  condition  of  sensibility, 
during  the  protopathic  stage  of  recovery  from  a  peripheral  nerve  lesion, 
is  another  instance  of  a  primitive  mode  of  reaction,  released  from 
control  by  the  tardy  restoration  of  the  epicritic  mechanism.  Normally 
the  massive  "  all  or  nothing  "  response  of  the  more  primitive  system  is 
held  in  check  by  the  localized  and  discriminative  sensations,  due  to 
excitation  of  the  epicritic  end-organs.  But,  when  the  one  set  of  afferent 
impulses  is  permitted  to  play  on  the  ultimate  sensory  centres  unchecked 
by  those  arising  in  the  higher  mechanism,  the  response  becomes 
massive  and  diffuse,  and  extensity  becomes  of  greater  import  than 
intensity. 

Had  we  applied  Jackson's  law,  that  the  functions  of  the  nervous 
system  are  integrated  on  evolutionary  principles,  neurology  would  not 
have  made  so  many  excursions  into  the  wilderness.  He  taught  us  that 
a  lesion  of  the  cerebral  cortex  caused  disorder  of  movement,  not 
paralysis  of  the  muscles.     This  lesson,  however,  was  not  applied  to  the 
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other  functions  of  the  cortex.  Much  time  was  wasted  on  topographical 
locaHzation  of  various  sensory  centres,  before  the  nature  had  been 
determined  of  the  functions  exercised  by  the  cortex.  Now  we  know 
that,  as  far  as  somatic  sensibiHty  is  concerned,  the  cortex  is  responsible 
for  the  appreciation  of  spacial  relations,  for  the  power  of  responding  to 
different  intensities  of  stimulation,  and  for  the  capacity  to  recognize 
similarity  and  difference  in  external  objects,  brought  into  contact  with 
the  body.  The  cortical  centres  are  not  concerned  with  the  crude 
appreciation  of  touch,  pain,  heat  and  cold. 

Such  principles  are  not  only  of  theoretical  importance  ;  they  are 
perpetually  thrust  before  the  neurologist  in  his  daily  work.  Clinical 
diagnosis  is  a  by-product  of  scientific  investigation.  It  is  impossible  to 
expose  every  patient  to  laborious  scientific  examination,  nor  would  it 
serve  any  useful  purpose  to  do  so ;  but  the  simple  tests,  employed  in  the 
wards,  are  valueless  until  they  have  been  calibrated  by  more  elaborate 
investigations.  The  man  who  says  he  can  obtain  all  the  information 
he  wants,  in  cases  of  injury  to  peripheral  nerves,  by  means  of  a  pin 
and  a  piece  of  cotton  wool,  depends  on  someone  else  to  teach  him  the 
significance  of  these  empirical  tests.  They  have  no  scientific  value,, 
until  the  data  they  yield  are  correlated  with  results,  reached  by  methods 
capable  of  measureTuent. 

The  charm  of  neurology,  above  all  other  branches  of  practical 
medicine,  lies  in  the  way  it  forces  us  into  daily  contact  with  principles. 
A  knowledge  of  the  structure  and  functions  of  the  nervous  system  is 
necessary  to  explain  the  simplest  phenomena  of  disease,  and  this  can 
be  only  attained  by  thinking  scientifically. 

Let  us  then  consider  some  of  the  leading  principles,  which  the 
candidate  of  the  future  must  master  in  the  course  of  his  initiation : — 

(1)  When  any  leveP  of  activity  is  attacked,  the  most  complex 
functions,  and  those  which  have  appeared  most  recently,  are  the  first  to 
suffer  ;  they  are  also  disturbed  to  a  greater  degree,  and  to  a  wider  extent, 
than  those  which  are  simpler  or  more  inevitable  in  their  expression. 

An  excellent  example  of  this  rule  is  seen  in  the  effect  of  a  lesion  of 
the  sensory  cortex  on  the  appreciation   of    the   spacial   aspects   of   an 

'  The  word  "level"  is  employed  throughout  in  a  strictly  functional  sense.  Any,  one 
anatomical  organ  of  the  central  nervous  system  may  exercise  functions  of  more  than  one 
physiological  level.  Thus  the  optic  thalamus  contains,  not  only  the  termination  of  the 
fillet,  but  also  the  centre  for  the  affective  aspects  of  sensation.  For  the  same  reason,  a 
lesion  of  the  post-central  cortex  not  only  produces  loss  of  certain  sensory  faculties,  but  may 
also  cause  hypotonia  in  the  affected  parts  of  the  body. 
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external  stimulus.  Tests  which  demand  recognition  of  movement  in 
three  dimensions,  are  more  gravely  affected  than  such  a  comparatively 
simple  one  as  localizing  the  position  of  the  stimulated  spot ;  for,  with 
the  precautions  we  habitually  adopt,  this  is  an  exploration  in  one- 
dimensional  space.  Division  of  the  spacial  aspects  of  sensation 
according  to  one,  two  and  three  dimensions  is  obviously  arbitrary  ; 
but  the  tests  we  apply  become  more  or  less  complex  and  difficult 
according  as  they  demand  recognition  of  relations  in  space  of  three, 
two  or  one  dimensions.  Consequently,  the  records  obtained  by 
measuring  the  extent  of  passive  movement  which  can  be  appreciated 
in  the  affected  limb  are  more  gravely  and  extensively  affected  than 
those  yielded  by  our  method  of  testing  localization. 

(2)  The  negative  manifestations  of  a  lesion  appear  in  terms  of  the 
affected  level. 

Thus,  if  those  parts  of  the  cortex  which  are  associated  with  speech 
are  injured,  the  consequences  are  not  an  affection  of  some  totally 
different  function,  such  as  visual  or  auditory  images,  but  are  shown  in 
terms  of  defective  speech.  The  business  of  a  clock  is  to  show  the  time. 
Faulty  action  of  the  main-spring  may  cause  it  to  go  fast,  to  go  slow,  or 
to  stop.  But  we  cannot  look  at  the  face  of  the  clock  and  say  "  That  is 
strong  main-spring  time";  all  we  can  say  is  that  the  clock  is  fast. 
So  the  negative  manifestations  of  a  cortical  lesion  affecting  speech  are 
presented  to  us  in  the  form  of  a  disturbance  of  speech,  not  as  a 
destruction  of  images. 

In  the  same  way,  morbid  conditions  at  the  reflex  level  appear  as 
changes  in  the  reflexes  ;  a  disturbance  of  cerebellar  activities  is  seen 
in  inco-ordinate  movement ;  whilst  an  injury  to  the  sensory  cortex 
affects  the  discriminative  aspects  of  sensation,  a  purely  mental  function. 

(3)  A  negative  lesion  produces  positive  effects  by  releasing  activities, 
normally  held  under  control  by  the  functions  of  the  affected  level. 

I  have  already  given  many  illustrations  of  this  law.  The  phenomena 
of  the  mass-reflex  after  injury  to  the  spinal  cord,  and  of  spastic  rigidity 
in  hemiplegia,  are  examples  on  the  motor  side ;  protopathic  sensibility 
and  thalamic  over-reaction  illustrate  similar  conditions  amongst 
afferent  activities. 

(4)  The  functions  of  the  central  nervous  system  have  been  slowly 
evolved  by  a  continuous  process  of  development.  The  methods  by 
which  this  gradual  progress  from  lower  to  higher  efficiency  has 
been  reached  are  still  manifest  in  the  phenomena  of  its  normal 
activity. 
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Thus  the  lowest  reflexes  give  the  most  definite  response ;  there  is 
Httle  or  no  choice,  the  answer  is  inevitable.  They  are,  as  Jackson 
expressed  it,  "  highlj^  organized."  But  further  development  of  the  needs 
of  the  animal  demanded  a  reaction  that  was  less  fixed;  some  variation 
must  be  permitted.  This  led  finally  to  the  domination  of  many  reflex 
manifestations  by  consciousness.  What  at  lower  levels  appeared  a 
variable  response,  became,  with  the  progress  of  evolution,  voluntary 
control. 

(5)  Integration  of  function  within  the  nervous  system  is  based  on  a 
struggle  for  expression  between  many  potentially  different  physiological 
activities. 

Let  us  consider  the  following  example,  drawn  from  the  afferent 
side.  A  metal  test-tube,  containing  water  at  45°  C,  normally  evokes  a 
sensation  of  pleasant  heat.  But  it  is  easy  to  show  that  this  temperature, 
suitably  applied,  stimulates  the  cold-spots  and  then  appears  to  be  cold. 
If,  by  chance,  both  the  end-organs  for  the  reception  of  heat  and  cold 
are  absent,  pain  is  produced.  Thus  the  same  temperature  is  capable  of 
exciting  heat,  cold  and  pain  ;  and  yet  under  normal  circumstances  it 
evokes  a  sensation  of  pleasant  warmth.  Evidently,  the  incompatible 
impulses,  due  to  stimulation  of  the  cold-  and  pain-spots,  are  prevented 
from  reaching  consciousness. 

Such  integration  occurs  at  several  stages,  during  the  passage  of 
afferent  impressions  through  the  central  nervous  system.  Those  alike 
in  their  qualitative  potentialities  are  gathered  together,  whatever  may 
have  been  their  origin,  at  the  periphery.  Thus  all  impulses  capable  of 
arousing  pain  come  together  in  the  spinal  cord.  In  the  same  way, 
there  are  separable  paths  for  those  associated  with  sensations  of  heat 
and  cold.  Finally,  on  higher  physiological  levels  is  fought  out  the 
struggle  for  final  dominance,  and,  of  the  warring  impulses,  one  group 
only  excites  a  conscious  response. 

The  processes  by  which  this  integration  is  rendered  possible  are  three 
in  number.  First  of  all  those  impulses,  potentially  of  a  like  sensory 
quality,  are  gathered  together.  Secondly,  all  impulses  capable  of 
exciting  sensations  of  a  different  quality  are  rejected  by  the  receptors, 
which  guard  each  functional  level.  The  third  method  is  manifested  in 
the  phenomena  of  adaptation.  Water  at  30°  C.  may  appear  under 
suitable  external  conditions  to  be  neither  hot  nor  cold.  But,  when  the 
hand  has  been  previously  soaked  in  water  at  45°  C.  for  some  time,  a 
temperature  of  30°  C.  will  seem   to  be  cold.     Conversely  adaptation  to 
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water  at  15°  C.  converts  30°  C.  into  a  warm  stimulus.  This  power  of 
adaptation  to  the  conditions  of  the  environment,  and  consequent 
shifting  of  the  neutral  point,  is  one  of  the  most  important  factors  in  the 
mechanics  of  integration.  No  stimulus  acting  over  a  long  period  can 
remain  continuously  at  the  same  level  of  efficiency  ;  it  leads  to  a  state 
increasingly  favourable  to  the  appearance  of  the  opposite  phase  of 
activity.  This  is  the  essential  condition  underlying  the  tendency  to 
biphasic  reaction  so  characteristic  of  the  central  nervous  system. 

These  three  processes,  acceptance  by  similarity,  rejection  by 
difference,  and  biphasic  dispositions,  form  the  main  features  of  the 
physiological  functions  of  the  central  nervous  system.  They  are  factors 
which  lead  to  integration,  whether  we  are  dealing  with  reflexes  or  with 
such  psychical  acts  as  sensations. 

They  are  interposed  between  the  vital  consequences,  produced  by 
the  impact  of  a  physical  stimulus  on  peripheral  end-organs,  and  the 
final  processes  of  consciousness.  We  have  no  right  to  speak  of  psycho- 
physical parallelism ;  we  ought  rather  to  consider  on  the  one  hand 
physiologico-physical  responses  and  on  the  other  psycho-physiological 
relations. 

Thus,  between  the  impact  of  a  physical  stimulus  on  the  surface  of 
the  body  and  the  movement  or  sensation  it  evokes,  lie  the  innumerable 
reactions  of  the  physiological  level.  Here  the  form  assumed  by  the 
conscious  response  is  prepared  to  a  degree  scarcely  suspected  until 
recently.  Many  of  the  impressions  produced  by  a  single  external 
stimulus  are  incompatible  with  one  another,  and  some  of  them  must 
give  way  in  the  conflict.  But  the  result  of  the  struggle  is  not  fixed  or 
pre-ordained  ;  it  may  be  reversed  by  some  previous  occurrence,  which 
has  changed  the  disposition  of  the  central  nervous  system.  The  form 
assumed  by  a  reflex  may  be  determined  by  the  character  of  the  move- 
ment which  preceded  it,  and  the  phenomena  of  sensory  adaptation 
depend  upon  the  active  influence  of  the  past  in  present  events. 

Moreover,  the  general  resistance  of  the  central  nervous  system  to 
certain  impulses  varies  greatly  at  different  times  and  in  different  persons. 
This  is  particularly  evident  in  the  case  of  pain.  We  are  all  subjected 
to  innumerable  painful  impressions,  which  under  normal  conditions 
never  reach  consciousness  ;  but  if  the  resistance,  either  local  or 
general,  is  lowered,  these  impulses  may  underlie  definite  sensations 
of  pain. 

We  neurologists  are  brought  into  daily  contact  with  these  diverse 
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functional  reactions.  We  work  m  the  passage-way  between  the  physical 
universe  and  the  dwelling-place  of  the  mind.  We  can  watch  the 
processes  of  evolution,  visible  in  the  actual  behaviour  of  the  central 
nervous  system.  We  see  the  coming  and  the  going,  and  we  alone  can 
record  which  of  the  many  aspirants  has  conquered  the  right  to  enter  or 
to  leave  that  council  chamber  of  human  activities. 


<^u."- 
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Certain  Inter-relations  between  Peace  and  War  Neuroses.' 
•By  T.  A.  Ross,  M.D. 

In  the  treatment  of  the  neuroses  there  is  one  point  which  is  of 
capital  importance — the  question  as  to  how  relapse  is  to  be  prevented. 
The  literature  of  the  last  four  years  has  confirmed,  what  was  known 
before,  that  any  treatment  in  which  the  physician  believed  would  be 
followed  by  apparent  cure. 

Many  writers,  apparently  Httle-  familiar  with  the  pre-war  work, 
have  been  satisfied  when  they  had  evolved  methods  which  removed  the 
symptoms  in  hand,  and  have  believed  that  by  accomplishing  so  much 
they  had  done  all  that  was  necessary  or  possible.  Their  publications, 
hov/ever,  have  not  done  much  to  solve  the  real  problem.  Janet  [1], 
writing  \\'ith  prophetic  insight  a  few  months  before  the  outbreak  of 
war,  said  :  "  Le  temple  d'Esculape  a  gueri  des  milliers  de  malades, 
Lourdes  a  gueri  des  milliers  de  malades,  le  magnetism  animal  a  gueri 
des  milliers  de  malades,  la  'Christian  Science'  a  gueri  des  milliers  de 
malades,  la  suggestion  hypnotique  a  gueri  des  milliers  de  malades 
et  la  psycho-analyse  a  gueri  des  milliers  de  malades ;  ce  sont 
la  des  choses  incontestables."  Others  had  written  in  this  strain,  yet 
we  have  had  long  discussions  about  the  importance  of  electricity,  about 
the  necessity  of  accomplishing  cure  at  a  single  sitting,  about  the  value 
of  an  atmosphere  of  cure — the  advocates  of  a  particular  method  being 
unaware  that  though  these  things  might  be  of  moment  in  their  own 
practice,  they  were  not  so  of  necessity  in  that  of  anyone  else.  The 
briefest  reflection  on  Janet's  words  satisties  us  that  belief  will  remove 

'  At  a  meeting  of  the  Section,  held  January  J,  I'JI'J. 
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many  nervous  symptoms,  that  the  success  of  the  method  employed  is 
no  criterion  of  its  foundation  on  truth,  and  that,  if  we  are  to  have  a 
rational  therapy,  we  must  endeavour  to  ascertain  what  is  behind  these 
manifestations,  which  are  the  outward  sign  of  something.  We  must 
cease  to  be  content  with  mere  primary  cures.  If  we  can  do  this  we 
shall  be  in  a  better  way  to  prevent  these  too  frequent  relapses,  which 
have  so  greatly  marred  the  war  work  of  all  the  belligerents. 

In  a  recent  paper  [2]  on  war  hysteria,  published  in  the  Lancet,  an 
attempt  was  made  to  show  that  there  was  no  fundamental  difference 
between  hysteria  and  what  is  termed  neurasthenia  or  anxiety  state, 
that  the  mere  removal  of  obvious  hysterical  manifestations  was  an 
inadequate  method  of  treatment,  and  that  there  was  an  underlying 
anxiety  to  be  dealt  with.  It  was  pointed  out  that  this  could  com- 
monly be  accomplished  by  ordinary  conversational  methods — the 
elaborate  technique  of  psycho-analysis  being  rarely  called  for.  It  is 
proposed  now  to  demonstrate  that  these  propositions  are  as  applicable 
to  civilian  as  to  military  cases,  although  the  causes  of  anxiety  in  them 
are  often  further  to  seek. 

Every  neurosis  is  preceded  by  anxiety,  usually  by  one  which  tends 
to  be  prolonged  or  to  recur  frequently.  The  individual  does  not  ' 
succeed  in  adapting  himself  to  it,  and  one  of  two  things  occurs. 
Either  he  struggles  to  continue  in  the  environment  of  his  misery, 
in  which  case  he  will  acquire  the  symptoms  often  called  neurasthenic, 
gradually  becoming  more  inefficient  and  feeling  more  ill;  or  some  sudden 
symptom  appears  such  as  paralysis,  which  obviously  unfits  him  for  the 
environment  and  he  escapes  from  it.  This  sudden  symptom,  called 
hysterical,  may  be  the  prolongation  of  a  defence  or  emotional  reaction, 
or  be  the  continuation  of  the  disability  caused  by  a  real,  though  perhaps 
slight,  injury.  Its  removal  will  probably,  actually  or  potentially,  place 
the  patient  once  more  in  the  impossible  environment — hence  its 
presence  gives  little  trouble.  The  patient  does  not  feel  ill  or 
concerned  about  his  state.  If  the  symptom  is  removed,  as  it  can  be 
by  any  form  of  persuasion  that  is  believed  in,  and  the  anxiety  is  not 
dealt  with,  it  will  soon  recur  or  the  patient  will  present  neurasthenic 
symptoms. 

The  suggestion  has  been  made  that  when  an  hysteric  becomes  a 
neurasthenic  after  the  disappearance  of  his  obvious  disability,  the 
phenomenon  is  not  a  natural  one  but  an  artefact  produced  by  the 
physician.  Such  a  possibility  is  conceivable,  and  requires  consideration. 
In  the  article  referred  to  stress  was  laid  on  this,  and  on  the  necessity  of 
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avoiding  any  suggestion,  whether  by  word,  tone  or  look,  which  could 
lead  the  patient  to  suppose  that  any  symptom  was  expected.  It  would, 
however,  be  difficult  to  prove  that  one  had  not  suggested  subsequent 
neurasthenic  symptoms  in  any  given  case  where  one  had  removed  the 
hysterical  manifestation.  Fortunately  examples  may  be  found  where  a 
spontaneous  cure  of  hysterical  manifestations  has  been  followed  by 
the  appearance  of  neurasthenic  manifestations,  no  doctor  being  in 
attendance  to  make  evil  insinuations. 

Case  I. — N.  W.  came  under  care  in  October,  1918,  sufifering  from  feelings 
of  being  run  down,  poor  memory,  difficulty  of  concentration,  and  depression. 
These  symptoms  had  been  present  since  September,  1917.  He  had  been 
buried  in  December,  1916,  and  had  become  aphonic.  The  aphonia  persisted, 
but  he  was  transferred  to  the  E.A.M.C.  in  June,  1917,  and  worked  as  orderly 
in  a  home  hospital.  The  aphonia  improved  gradually  without  treatment  : 
when  asked  when  it  finally  disappeared  he  replied  "about  September.  1917," 
the  date  of  the  onset  of  his  neurasthenic  symptoms.  At  the  time  he  was 
happy  and  contented  in  his  work,  stated  that  he  had  no  anxieties  nor  had  he 
had  any  illness.  Confronted  with  the  fact  that  the  onset  of  the  present 
symptoms  coincided  with  the  disappearance  of  the  aphonia,  he  readily 
admitted  that  this  was  true  ;  but  the  coincidence  seemed  to  him  meaning- 
less. He  was  told  that  there  was  some  connexion,  and  was  invited  to  search 
his  memory  to  try  to  ascertain  in  what  frame  of  mind  he  was  at  the  time.  He 
remembered  that  he  had  been  feeling  extremely  well  until  the  aphonia  had 
cleared,  that  he  had  then  thought  that  his  life  had  been  rather  dull,  and  that 
as  he  would  soon  be  sent  back  to  France  and  get  killed,  he  would  now  have  as 
good  a  time  as  possible  before  that  occui-red.  Then  his  neurasthenic  symptoms 
developed. 

Here  at  any  rate  the  proof  is  clear  that  medical  interference  had 
nothing  to  do  with  the  change  from  an  hysteria  which  did  not  incommode 
to  an  anxiety  state  which  did  so  exceedingly.  Such  histories  are 
common  enough.  The  case  illustrates  also  that,  without  deep  analysis, 
the  complex  which  underlies  the  whole  neurosis  may  be  brought  to 
light.  The  method  employed  is  as  follows  :  a  full  ordinary  history  of 
the  patient  is  taken.  He  is  listened  to  for  as  long  as  he  wishes  to 
speak  ;  he  is  given  the  chance  of  telling  everything.  He  is  questioned 
about  any  functions  he  may  have  omitted.  His  past  history  is  inquired 
into.  He  is  then  examined  clinically  from  top  to  toe,  and  any  special 
examination,  bacteriological  or  otherwise,  is  undertaken  before  the 
attempt  is  made  to  follow  up  any  particular  symptom  by  the  method 
about  to  be  described.  If  the  history  is  taken  in  such  a  manner  as 
to  give  the  patient  the  chance  of  saying  everything  he  wants  to  say, 
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all  the  facts  necessary  for  comprehension  may  be  obtained  by  it  alone. 
A  patient  who  sees  that  his  doctor  regards  his  history  as  important, 
becomes  very  communicative  and,  in  the  midst  of  talking  of  some 
indifferent  matter,  may  blurt  out,  "  I  wish  to  tell  you  something  I  have 
never  told  anyone  before,"  and  may  there  and  then  make  a  communica- 
tion which  explains  everything.  The  followers  of  Freud  have  never 
wearied  of  saying  that  an  anamnesis  is  a  totally  different  thing  from  an 
analysis,  that  an  analysis  reveals  matters  which  no  history  possibly 
could.  In  his  book  on  psycho-analysis,  Brill  tells  a  story  in  support  of 
this.  The  outcome  of  a  long  investigation  into  a  young  lady's  dreams 
showed  that  she  wanted  to  marry  a  young  man  of  whom  her  mother 
did  not  approve,  and  that  she  had  sometimes  wished  that  her  mother 
was  dead.  Parturiunt  monies,  nascetur  ricliculus  mus.  Everyone  who 
takes  histories  at  all  is  told  stories  quite  as  shocking.  In  most  cases, 
however,  the  history  does  not  finish  the  case,  and  if  it  has  been  proved 
that  the  symptoms  do  not  depend  on  physical  disease,  the  patient  is 
told  that  this  is  so,  and  he  is  asked  whether  he  had  any  anxiety  at  the 
time  of  their  onset.  He  will  probably  say  that  he  had  not,  and  is  told 
that  he  most  likely  had  some  anxiety  but  that  he  has  forgotten  it.  The 
investigation  so  far  has  probably  taken  up  about  an  hour,  which  is 
enough  for  one  sitting  with  any  patient,  and  he  is  invited  to  think  over 
this  matter  of  anxiety  before  the  next  meeting.  When  this  takes  place 
the  date  of  onset  of  the  symptoms  is  sought  for.  The  patient  is  asked 
when  he  thought  that  they  began.  He  is  then  asked  whether  he  is 
sure  that  he  did  not  have  some  of  them,  say  a  month  or  longer  before 
that  time.  To  find  this  out  he  is  asked  to  remember  where  he  was  at 
such  anterior  time,  to  think  what  he  was  doing,  and  to  picture  the 
whole  circumstances  without  any  reference  specially  to  the  symptoms 
themselves.  Almost  always  he  will  report  that  he  had  some  previous 
attacks.  He  is  then  made  to  go  back  in  the  same  way  till  something 
is  lighted  on  which  is  a  satisfactory  explanation  of  the  phenomena. 

Case  II. — C.  P.,  aged  32,  always  fainted  in  hot  weather.  He  believed  that  this 
was  due  to  some  effect  of  heat  on  the  strength  of  his  heart  muscle.  He  was 
asked  to  think  back  in  the  manner  described,  and  it  was  discovered  that  ten 
years  previously  he  had  undergone  a  great  strain.  At  that  time  he  was  23 
years  old  ;  his  father  had  died  suddenly,  he  was  the  eldest  of  a  large  family, 
and  had  become  responsible  for  the  others.  On  a  very  hot  day  as  he  sat 
pondering  over  his  difficulties  he  fainted,  and  afterwards  had  always  done  so 
in  hot  weather.  The  cause  seemed  inadequate,  and  he  was  instructed  to  pursue 
his  research.  In  a  few  minutes  he  said  that  he  recollected  that  he  had  often 
fainted  before  that  date,  but  that  then  it  had  always  been  in  cold  weather. 
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This  discovery  surprised  him  very  greatly,  and  of  course  shattered  the  weather 
theory  at  a  hlow.  He  now  went  hack  winter  hy  winter,  and  remembered  many 
faints  in  cold  weather,  until  he  came  to  a  bad  day  at  about  the  age  of  6.  He 
was  now  asked  to  recall  all  about  the  house  he  was  then  living  in,  and  to 
associate  all  the  surroundings  in  his  mind.  Soon  he  recollected  that  he  had 
had  terrifying  dreams  the  night  before,  but  he  could  not  recall  what  they  were. 
Then  he  remembered  being  awakened  out  of  sleep  by  a  cat  jumping  on  to  his 
face — a  sufficiently  terrifying  experience  for  a  little  boy.  The  next  day  he  had 
had  paroxysms  of  terror  and  had  fainted  often.  The  weather  at  the  time  had 
been  very  cold.  It  is  not  very  difficult  to  understand  why  he  had  changed  over 
to  hot  weather  when  his  father  died.  In  itself  the  incident  would  not  have 
been  a  strong  enough  stimulus  to  initiate  faintings,  but  he  had  by  now  learned 
to  meet  all  difficulties  by  this  reaction — it  had  become  the  easy  way  of  escape 
from  a  disagreeable  environment.  He  had  always  ascribed  it  to  weather  of  some 
kind  :  extremes  of  all  sorts  are  held  responsible  for  illness,  and  so  he  passed 
easily  from  cold  to  hot.  This  is  a  more  plausible  explanation  of  the  pheno- 
mena than  the  obvious  Qr^dipus'  complex  to  which  the  Freudian  could  soon  have 
led  this  patient  after  the  first  hot  weather  faint,  associated  as  it  was  with 
the  father's  death.  These  memories  were  worked  out  in  about  half  an 
hour,  which  may  be  looked  on  as  an  average  time  for  a  task  of  the  kind. 
When  he  arrived  at  the  cat  episode,  he  was  certain  that  no  recollection  of 
it  had  come  into  his  consciousness  since  the  time  of  the  event  itself. 

The  question  arises  whether  it  was  essential  to  work  out  the  history  :  in 
this  case  it  was.  The  weather  was  warm  when  he  came  under  observation, 
and  the  intermittent  hysterical  symptom  of  fainting  was  frequent.  Vigorous 
persuasion — i.e.,  the  strong  assurance  that  his  heart  was  healthy,  and 
that  he  had  no  disease  that  could  cause  fainting,  had  already  been  tried 
without  benefit ;  but  after  the  matter  had  been  sifted  to  the  bottom, 
though  the  weather  continued  hot,  there  were  no  more  attacks. 

A  fui'ther  question  arises,  why  should  it  be  helpful  to  ascertain  the 
oi-iginal  cause  ?  At  the  outset  these  faints  were  beneficial.  They  enabled  the 
child  to  escape  for  the  time  from  an  intolerable  memory.  Later,  anything 
associated  with  this  memory  might  have  brought  it  into  consciousness  ;  the 
faints  prevented  this  undesirable  occurrence.  Though  the  importance  of  the 
incident  got  less  as  the  years  went  on,  the  day  when  the  patient  was  pre- 
pared to  face  this  unknown  horror  never  arrived.  As  the  matter  had  never 
been  permitted  to  come  into  consciousness,  as  he  really  did  not  know- 
that  it  was  there,  this  is  not  surprising.  But  when  lie  was  told  that 
Undoubtedly  something  was  there,  he  succeeded  in  remembering  it,  and 
saw   that   it  had  no  relevance  to  his  life  now.     With  that,  fear  departed. 

It  is  not  always  necessary  that  the  physician  should  be  with  the 
patient  while  the  search  is  being  carried  out.  If  there  is  much 
pressure  of  time,  and  the  method  is  explained,  many  a  patient  w-ill 
find  the  answer  to  the  problem  by  himself,  and  bring  the  answer  in 
a  day  or  two. 
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Case  III. — C.  S.  suffered  from  enuresis.  It  bad  been  present  since  child- 
hood at  various  periods  of  bis  Ufe.  While  be  was  being  examined  he  was 
asked  to  lie  on  his  back.  He  said  that  he  could  not,  that  whenever  be  tried  to 
do  so,  he  experienced  such  a  choking"  sensation  that  he  would  be  obliged  to  get 
up  at  once.  He  could  assign  no  cause  for  either  symptom,  but  in  a  couple  of 
days  he  was  aware  of  the  explanation.  About  twenty  years  before,  when  he 
was  a  little  boy,  he  had  been  set  upon  by  two  bull  dogs.  He  bad  been  pinned 
to  the  ground,  and  his  throat  had  been  seized,  so  that  he  had  felt  he  would  be 
choked.  He  had  wetted  himself,  and  since  then  had  been  liable  to  repeat  this 
in  times  of  stress,  while  the  other  symptom  had  been  present  whenever  he 
tried  to  lie  on  his  back.     At  this  interview  he  lay  on  his  back  with  ease. 

Case  IV. — A.  B.  came  under  care  on  account  of  neurasthenic  symptoms. 
He  underwent  a  rest  cure,  in  the  course  of  which  the  explanation  was  given 
that  his  symptoms  would  disappear  if  only  he  would  not  regard  them  with 
anxiety.  They  disappeared — i.e.,  he  was  treated  by  a  method  dependent  on 
belief,  with  the  usual  result — relief  from  the  symptoms  for  a  time.  He  then 
got  up  and  went  for  a  walk.  On  returning  be  said  that  he  was  as  bad  as  ever  : 
the  cure  had  been  a  failure-  In  the  course  of  his  walk  be  had  been  in  a 
country  lane  with  trees  on  either  side,  in  which  he  had  been  uncomfortable  ; 
there  he  had  come  across  a  child;  and  this  encounter  had  finished  him:  he 
had  to  turn  and  come  home.  He  then  said  that  a  wooded  lane  was  always  a 
difficult  place  for  him  ;  he  further  said  that  he  could  travel  in  a  train  only  if 
he  got  a  corner  seat :  he  could  not  sit  on  a  middle  seat.  He  was  instructed 
in  the  method  of  thinking  back,  and  next  day  he  told  this  story  :  Some  ten 
years  before  he  had  been  an  engineer  in  charge  of  a  tropical  railway.  He  lived 
for  months  almost  alone  beside  the  railway  in  a  lane  in  the  jungle— in  a  wooded 
lane.  One  day  when  he  was  recovering  from  an  attack  of  malaria  be  had  an 
unpleasant  interview  with  a  subordinate.  He  shook  because  he  was  weak  from 
his  illness,  was  aware  that  bis  face  showed  tremor,  and  conceived  the  idea 
that  the  other  man  thought  he  was  afraid.  He  was  ashamed  of  this,  and  knew 
that  for  some  time  after  when  he  bad  to  give  orders  he  did  so  with  his  face 
averted  in  case  it  would  show  tremor.  In  the  gradual  development  of  his 
illness,  these  facts  had  become  overlain  by  secondary  symptoms,  and  in  the 
original  history  they  were  missed  ;  but  after  the  removal  of  these  secondary 
symptoms  by  persuasion,  he  still  had  the  primary  difficulty  of  showing  his 
face  in  a  place  where  the  associations  were  strong.  Hence  he  could  not  meet 
the  child  in  the  lane;  hence  he  preferred  the  corner  seat  in  a  train,  for  there 
one  can  hide  one's  face  with  a  book  or  paper,  in  a  middle  seat  only  if  one 
makes  oneself  more  conspicuous  than  ever.  Next  day  he  went  in  the 
lanes  and  in  the  middle  seat  of  a  train,  and  his  other  symptoms  again 
disappeared. 

Attention  to  detail  in  the  history  will  in  a  very  simple  w^ay  often 
destroy  the  inhibitory  beliefs  which  are  preventing  the  patient  from 
being    a   useful    member    of    society.     The    following    case,  though    it 
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occurred  in  the  Army,  is  really  a  civilian  case.  It  is  of  a  kind  that  was 
common  twenty  years  ago,  that  will  become  common  again,  one  of  the 
class  of  post-influenzal  neurasthenias. 

Case  V. — The  patient  was  a  boy  of  public  school  type,  who  enlisted  in 
September,  1914,  and  trained  till  Christmas,  when  he  had  influenza,  followed 
by  nervous  breakdown,  which  continued  for  eighteen  montlis.  He  was 
discharged  from  the  Army  in  April,  1915.  He  was  very  depressed,  could  do 
no  work  and  wished  he  were  dead.  With  great  care  and  prolonged  rest  he 
recovered  suflBciently  by  the  autumn  of  1916  to  take  up  work  in  an  oflBce,  and 
to  x-e-enlist  in  July,  1917.  He  continued  to  do  well  till  May,  1918,  when 
he  was  attacked  again  by  influenza.  This  was  followed  by  a  recun-ence  of  the 
old  symptoms,  and  when  lie  came  under  care  in  August  he  felt  that  he  would 
soon  be  as  bad  as  ever;  he  wished  he  were  dead  and  contemplated  suicide. 
This  sort  of  case  was  common  in  the  great  influenza  years  of  the  nineties,  and 
was  then  usually  ascribed  to  some  effect  of  the  toxin  of  the  disease  on  the 
nerve  centres  ;  and  this  boy  had  been  assured  that  he  was  one  of  those  who 
could  not  stand  the  influenza  poison.  Nevertheless  he  returned  to  duty, 
feeling  quite  well  two  weeks  after  coming  under  care,  all  that  was  done  being 
to  take  his  history.  The  salient  points  were  these  :  At  the  original  attack  he 
was  home  on  leave ;  a  telegram  was  sent  to  his  unit  to  say  he  was  too  ill  to 
travel.  Tlie  police  called  to  verify  this.  He  was  overwhelmed  with  shame, 
thought  he  was  being  looked  on  as  a  fraud,  got  up  and  returned  to  the  camp, 
where  he  was  put  in  bed  for  a  few  days.  On  the  journey  he  thought  all  eyes 
were  turned  on  the  deserter.  After  about  a  week  he  went  on  parade  and 
collapsed,  his  legs  giving  way  under  him.  When  he  got  to  the  parade  ground 
he  felt  that  everyone  could  see  through  the  miserable  pretence  of  liis  illness 
and  that  he  was  irretrievably  disgraced.  Now  it  might  be  said  that  the 
influenza  toxin  was  enough  to  account  for  all  this.  He  had  got  up  too  soon, 
he  fell  because  he  was  weak,  and  one  feels  more  emotional  if  one  is  weak. 
Something  however  happened  that  day  which  makes  this  view  untenable. 
He  was  carried  ofi'  the  parade  ground  in  the  morning,  in  the  afternoon  he  took 
a  ten-mile  walk.  As  soon  as  these  facts  were  put  into  juxtaposition,  the 
patient  saw  that  no  influenza  toxic  theory  would  account  for  the  two  lialves  of 
that  day.  He  saw  that  the  walk  was  undertaken  to  escape  as  far  as  possible 
from  the  scene  of  his  shame,  and  that  shame  was  the  cause  of  the  ensuing 
eighteen  months  of  misery.  He  saw  tliat  his  recent  symptoms  were  due  to 
fear  and  that  there  was  no  reason  why  they  should  continue.  He  offered 
to  return  to  duty  in  a  couple  of  days,  but  was^'^kept  for  two  weeks  for  safety. 

It  is  hoped  that  these  examples  may  help  to  show  that  psychological 
treatment  is  neither  so  impossible  nor  so  tedious  as  some  have  been 
maintaining,  that  the  neuroses  are  not  meaningless  conglomerations 
of  symptoms,  but  the  expression  of  well  defined  anxiety,  that  the 
prevention  of  relapse  is  bound  up  with  the  discovery  of  this  anxiety 


20      Eoss :    Inter-relations  between  Peace  and   War  Neuroses 

and  with  its  abolition  or  perception  by  the  patient  in  another  light. 
The  hidden  memories  are  often  not  buried  deeply,  but  they  are  not 
lying  on  the  surface. 

It  may  be  pointed  out  that  none  of  these  patients  showed  a  sexual 
complex.  They  were  all  relieved  of  their  troubles  without  touching  on 
this  aspect;  and  as  was  suggested  in  the  case  of  C.  P.,  it  would  have 
been  easy  to  have  insisted  on  a  sexual  origin.  It  is  safe  to  say  that  a 
follower  of  Freud  on  finding  that  the  series  of  faintings  had  begun 
immediately  after  the  father's  death,  would  have  pursued  this  clue. 
"Whether  he  would  ultimately  have  insisted  on  the  validity  of  the 
father  complex  or  not  is  immaterial.  If  he  had  he  would  have  missed 
the  point ;  if  in  the  end  he  had  not,  much  harm  would  in  the  meantime 
have  been  done.  The  case  is  a  warning  that  there  should  be  no 
preliminary  prejudices  about  the  nature  of  the  complex  to  be  discovered. 
This  is  not  to  say  that  a  sexual  complex  is  not  a  frequent  cause  of  a 
neurosis,  but  that  there  are  many  other  powerful  instincts,  which  have 
their  effect  in  the  production  of  these  conditions. 

I  have  to  thank  Major  Worth,  E.A.M.C,  for  permission  to  quote  the 
military  cases  in  this  paper. 
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It  has  long  been  recognized  that  hysterical  symptoms  maybe  grafted 
upon  symptoms  caused  by  organic  disease.  Our  experience  with  soldiers 
during  the  past  four  years  has  led  us  to  believe  that  this  association  is 
much  more  common  than  is  generally  supposed.  We  would  even  go  so 
far  as  to  say  that  there  are  few  symptoms  caused  by  organic  disease 
which  are  not  liable  to  be  aggravated  and  perpetuated  by  suggestion, 
so  that  it  becomes  necessary  in  almost  every  case  of  impaired  func- 
tion to  look  for  an  hysterical  element  which  can  be  removed  by 
psychotherapy. 

Disseminated  Sclerosis. — It  is  not  an  uncommon  occurrence  to  find 
an  extensor  plantar  reflex,  ankle  clonus,  exaggerated  knee-jerk  and 
abdominal  reflexes  absent  in  a  patient  who  seeks  advice  for  some 
early  symptom  of  disseminated  sclerosis,  such  as  impaired  vision,  in 
spite  of  the  fact  that  no  symptom  of  paraplegia  is  as  yet  present.  These 
physical  signs  are  accepted  as  proof  that  the  disease  has  involved  the 
pyramidal  tracts,  and  experience  shows  that  sooner  or  later  the  legs 
will  become  weak  and  that  severe  spastic  paraplegia  will  ultimately 
develop.  Many  patients  suffering  from  disseminated  sclerosis  have  a 
peculiar  state  of  mind,  one  feature  of  which  is  an  abnormal  degree  of 

'  At  a  meeting  of  the  Section,  held  January  9,  1919. 
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suggestibility.  It  is  not  surprising,  therefore,  that  hysterical  symptoms 
— symptoms  produced  by  suggestion  and  curable  by  psychotherapy — 
may  develop.  When  the  lesion  to  the  pyramidal  tracts  in  such  a  sug- 
gestible individual  becomes  sufficiently  marked  to  cause  some  stiffness 
and  weakness  in  the  legs,  the  stiffness  and  weakness  may  give  rise  to 
the  idea  of  paralysis,  and  hysterical  paraplegia  may  rapidly  appear.  If 
the  patient  is  seen  at  this  stage  it  may  be  impossible  to  make  an  accurate 
diagnosis,  for  we  are  face  to  face  with  a  case  of  hysterical  paraplegia 
with  all  the  physical  signs  of  organic  paraplegia,  although  only  a  very 
small  proportion  of  the  incapacity  is  a  result  of  the  organic  lesion.  Any 
treatment  which  is  followed  by  improvement  must  really  act  as  a  form  of 
psychotherapy,  and  the  hysterical  paraplegia  disappears,  leaving  behind 
the  physical  signs  of  organic  paraplegia  and  the  slight  degree  of  weak- 
ness and  stiffness  which  were  present  before  the  onset  of  the  hysterical 
symptoms.  This  we  believe  to  be  the  chief  explanation  of  the  occur- 
rence of  periods  of  more  or  less  spontaneous  improvement,  which  is  such 
a  characteristic  feature  of  disseminated  sclerosis.  It  applies  equally  to 
the  improvement  of  other  symptoms,  such  as  amaurosis;  the  slight 
impairment  of  vision  which  results  from  the  earliest  changes  in  the 
optic  nerves  sometimes  even  before  any  change  can  be  recognized  in 
the  disks,  suggests  a  grave  loss  of  vision  to  suggestible  individuals,  so 
that  almost  complete  blindness  may  occur  long  before  definite  optic 
atrophy  is  present.  The  vision  may  greatly  improve  again  either 
spontaneously  or  as  the  apparent  result  of  some  form  of  treatment,  but 
really  as  a  result  of  suggestion. 

Tabes. — It  is  very  common  to  find  lost  ankle-jerks  with  feeble  or 
lost  knee-jerks  in  patients  who  have  sought  advice  on  account  of  gastric 
crises  or  other  symptoms  which  are  due  to  early  tabes,  but  who  have  so 
far  had  no  ataxy  nor  other  symptom  which  would  indicate  that  the 
posterior  columns  are  diseased.  It  is  clear,  therefore,  that  the  physical 
signs  of  disease  of  both  the  lateral  and  posterior  columns  precede  the 
onset  of  symptoms.  Physical  signs  of  organic  disease  of  the  central 
nervous  system  are  thus  qualitative  and  not  quantitative.  We  have 
seen  numerous  cases  in  which  much  of  the  incapacity  in  a  man  obviously 
suffering  from  tabes  was  proved  to  be  hysterical  by  its  rapid  dis- 
appearance under  psychotherapy,  the  symptoms  having  been  suggested 
to  the  patient  by  the  slight  incapacity  which  resulted  from  the  actual 
organic  disease.  In  addition  to  this  auto-suggestion,  hetero-suggestion 
often  plays  a  part,  symptoms  being  unconsciously  suggested  by  the 
medical  officer  in  the  course  of   his  examination.     It  is,  for  example, 
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very  easy  to  suggest  Romberg's  sign,  and  we  have  now  seen  a  number 
of  cases  in  which  a  well-marked  Romberg's  sign  was  obviously  hysterical. 
The  improvement  in  the  gait  of  tabetic  patients,  which  results  from  the 
methods  devised  by  Frenkel,  does  not  in  our  opinion  always  act  solely 
by  educating  the  patient  to  use  his  eye,  to  help  his  deficient  muscle- 
sense  and  to  make  the  most  of  such  muscle-sense  as  he  still  has.  The 
results  obtained  are  sometimes  too  rapid  and  too  dramatic  and  can 
scarcely  be  explained  except  as  a  result  of  suggestion,  the  inco-ordination 
being  largely  hysterical  and  the  nature  of  the  incapacity  having  been 
suggested  by  the  slight  degree  of  unsteadiness  actually  caused  by  the 
organic  disease.  One  of  us  (A.  F.  H.)  in  1913,  saw  a  man  with  all  the 
physical  signs  of  tabes,  who  had  been  unable  to  walk  for  six  years.  He 
was  brought  in  a  chair  to  the  Guy's  Hospital  Neurological  Department 
at  9.30  a.m.  After  he  had  been  examined  he  was  told  that  he  would 
probably  learn  to  walk  again  if  he  carried  out  certain  exercises,  which 
were  shown  to  him.  He  continued  to  practise  these,  and  by  12  o'clock 
he  had  improved  to  such  an  extent  that  he  could  walk  the  length  of  the 
room,  and  in  a  week  he  was  walking  about  normally.  This  was  regarded 
at  the  time  as  a  triumph  of  re-education  of  the  deficient  muscle-sense, 
but  the  re-education  must  really  have  been  re-education  of  the  patient's 
mind — in  other  words,  psychotherapy — as,  if  the  total  inability  to  walk 
had  been  entirely  due  to  organic  changes  in  the  cord,  it  is  inconceivable 
that  the  little  muscle-sense  still  present  could  have  been  re-educated  to 
such  an  extent  in  a  single  morning  after  lying  dormant  for  six  years. 

Friedreich'' s  Ataxy. — The  following  case  was  a  typical  example  of 
Friedreich's  ataxy,  and  until  recently  we  would  have  accepted  all  the 
symptoms  as  the  result  of  the  organic  changes  in  the  central  nervous 
system  without  further  discussion.  We  would  have  said  that  Friedreich's 
ataxy  is  one  of  those  nervous  diseases  in  which  very  little  can  be  done, 
and  that  the  patient  could  hope  for  no  improvement,  but  would  slowly 
and  steadily  get  worse.  So  convinced  have  we  become  of  the  enormous 
importance  of  looking  for  an  hysterical  element,  even  in  the  most  unlikely 
places,  that  Captain  Reynell  proceeded  to  treat  the  patient  as  if  his 
incapacity  was  hysterical,  although  there  was  nothing  in  his  mental  or 
physical  condition  which  gave  any  grounds  for  such  an  idea. 

Hysterical  Ataxic  Parajylegia,  associated  icith  Friedreich's  Ataxy. — Private  B. 
aged  25,  gradually  became  unable  to  walk  in  the  dark  two  years  ago.  In 
October,  1917,  he  began  to  have  difficulty  in  the  daylight,  and  was  stopped 
several  times  by  the  mihtary  poHce  on  suspicion  of  being  drunk,  as  his  gait 
was  unsteady.     From  June,  1918,  the  ataxy  was  so  severe  that  he  could  only 
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go  out  in  a  bathchair.  The  inco-ordination  of  the  arms  and  legs  then  steadily 
increased  up  to  the  time  of  his  admission  to  Seale  Hayne  Hospital  on  October  12, 
1918.  Dr.  W.  H.  Haupt  informs  us  that  the  patient's  brother,  aged  27,  is  a 
complete  cripple  with  every  symptom  and  sign  of  severe  Friedreich's  ataxy. 
Our  patient's  speech  was  slightly  affected,  and  on  admission  he  could  scarcely 
do  anything  owing  to  extreme  inco-ordination.  He  fell  frequently  when  he 
tried  to  walk  without  assistance,  and  was  vei'y  unsteady  on  standing,  falling 
immediately  if  he  closed  his  eyes.  There  was  slight  but  definite  kyphosis,  and 
the  plantar  arches  were  abnormally  high  on  both  sides.  The  knee-  and  ankle- 
jerks  were  completely  absent  on  both  sides.  The  plantar  reflexes  were  extensor. 
A  diagnosis  of  Friedreich's  ataxy  was  made.  Treatment  by  persuasion  and 
re-education  was  given,  and  he  learnt  to  walk  fairly  well  the  first  day  ;  further 
improvement  followed  exercises  practised  for  half  an  hour  three  times  a  day. 
A  week  after  treatment  was  begun  the  gait  was  almost  normal,  and  vmsteadi- 
ness  could  only  be  detected  when  the  patient  changed  his  direction  suddenly. 
The  hands  soon  became  so  steady  that  he  developed  into  a  competent  potter. 

Just  as  the  physical  signs  of  an  organic  lesion  of  the  pyramidal 
tract  may  precede  the  development  of  paralysis  due  to  the  lesion,  and 
may  be  associated  with  hysterical  paralysis,  persisting  after  the  cure 
of  the  latter  by  psychotherapy,  so  may  these  physical  signs  persist  after 
recovery  from  organic  paralysis,  and  be  associated  with  hysterical 
paralysis  which  develops  as  the  organic  symptoms  disappear. 

Injuries  and  acute  diseases  of  the  brain  and  spinal  cord  may  result 
in  changes  which  are  to  a  great  extent  evanescent.  The  initial  changes 
may,  however,  be  sufficient  to  block  the  transmission  of  nerve  impulses 
and  consequently  to  cause  complete  loss  of  function  in  the  parts  which 
receive  their  innervation  from  the  affected  portion  of  the  nervous  system. 
But  the  permanent  results  of  the  lesion  may  be  so  slight  that  no  loss  of 
function  persists,  although,  corresponding  with  the  converse  conditions 
in  disseminated  sclerosis,  the  damage  may  be  sufficient  to  give  rise  to 
the  permanent  presence  of  organic  physical  signs. 

In  the  majority  of  cases  the  gradual  improvement  in  the  actual 
lesion  is  accompanied  by  a  corresponding  functional  improvement. 
Occasionally,  however,  especially  among  suggestible  individuals,  such 
as  soldiers  who  are  mentally  and  physically  exhausted  as  a  result  of 
the  stress  and  strain  of  active  service,  the  patient  may  not  realize  that 
the  lost  functions  are  returning.  The  initial  incapacity  gives  rise  by 
auto-suggestion  to  the  idea  of  permanent  incapacity,  often  aided  by 
the  unconscious  hetero-suggestion  of  the  physician,  and  w^hilst  a  less 
suggestible  man  might  recover  the  use  of  his  paralysed  limbs  in  a  few 
days,    the    paralysis    is    perpetuated    in   the    suggestible   man   by  the 


Section  of  Neurology  25 

development  of  an  hysterical  element,  which  has  been  produced  by 
suggestion  and  which  can  be  removed  by  psychotherapy.  In  such 
a  case  the  paralysis  remains  complete,  and  although  at  first  it  is 
entirely  organic  in  origin,  the  proportion  of  the  organic  to  the 
hysterical  element  in  its  make-up  becomes  steadily  less,  and  in  some 
cases  a  stage  is  reached  in  which  the  incapacity  is  almost  entirely 
hysterical  and  independent  of  structural  change,  although  the  latter 
may  still  be  sufficient  to  give  rise  to  physical  signs.  A  condition  may 
thus  occur  which  is  primarily  organic,  but  is  ultimately  hysterical. 
Everything  of  organic  origin  may  disappear,  or  the  residual  lesion  may 
be  sufficient  to  produce  organic  physical  signs  without  any  loss  of 
function,  or  to  produce  both  organic  physical  signs  and  some  loss  of 
function. 

The  numerous  symptoms  and  physical  signs  which  are  supposed 
to  help  in  the  diagnosis  between  organic  and  hysterical  paralysis  fall 
into  three  groups.  The  first  consists  of  the  phenomena  which  afford 
visible  and  conclusive  evidence  of  structural  changes  in  the  nervous 
system,  such  as  optic  atrophy  and  abnormal  cells  in  the  cerebro-spinal 
fluid.  Equally  conclusive  are  the  second  group  of  physical  signs — 
those  which  are  entirely  beyond  voluntary  control,  such  as  the  Argyll 
Robertson  pupil,  the  reaction  of  degeneration,  and  loss  of  knee-  and 
ankle-jerks.  The  third  group  of  signs  are  those  which  could  be 
imitated  more  or  less  accurately  by  anyone  who  had  studied  them, 
but  which  would  not  be  likely  to  occur  as  a  result  of  auto-suggestion, 
as  the  individual  would  be  unaware  that  such  signs  accompanied  the 
disease  he  believed  he  had.  The  signs  belonging  to  the  last  group 
lose  much  of  their  value  in  the  distinction  of  organic  from  hysterical 
paralysis,  when  the  latter  has  followed  organic  paralysis,  as  the 
characteristics  of  the  hysterical  paralysis  have  been  suggested  by  those 
of  the  organic  paralysis.  An  ordinary  individual,  who  develops  hys- 
terical hemiplegia,  shows  no  paralysis  of  his  platysma  muscle  (Babinski's 
platysma  sign),  because  he  is  likely  to  be  unfamiliar  with  the  action 
of  the  platysma,  and,  being  unaware  of  its  existence,  would  continue 
to  use  it  when  the  rest  of  the  same  side  of  the  face  was  paralysed. 
But  if  the  hysterical  paralysis  were  a  sequel  of  an  organic  paralysis, 
the  characteristics  of  the  latter,  including  paralysis  of  the  platysma, 
would  be  perpetuated.  Thus  in  hysterical  hemiplegia  and  paraplegia 
following  organic  hemiplegia  and  paraplegia  respectively,  most  of  the 
third  group  of  physical  signs,  which  are  regarded  as  characteristic  of 
organic  disease,    may  persist.     Being  caused    by  suggestion,  they  are 
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just  as  much  a  part  of  the  hysterical  condition  as  the  paralysis  itself, 
and  like  the  paralysis  they  are  completely  removable  by  psychotherapy. 
Thus  we  have  seen  cases  of  organic  paralysis  followed  by  hysterical 
paralysis,  in  which  the  platysma,  pronation  and  fan  signs  of  Babinski, 
combined  flexion  of  the  thigh  and  pelvis,  ankle-clonus  quite  in- 
distinguishable from  that  present  in  organic  disease,  and  various  other 
signs  were  present ;  but  the  condition  was  none  the  less  hysterical,  as 
the  paralysis  together  with  these  physical  signs  disappeared  rapidly  and 
completely  under  psychotherapy.  The  diagnosis  of  such  cases  may  thus 
be  extremely  difficult,  as  hysterical  paralysis  following  organic  paralysis 
may  not  only  be  associated  with  permanent  physical  signs  of  organic 
disease,  such  as  the  extensor  plantar  reflex,  caused  by  the  residual 
organic  disease,  but  also  with  the  accessory  signs,  which  are  supposed 
to  indicate  the  presence  of  organic  disease,  but  which  may  themselves 
be  really  hysterical,  being  produced  by  suggestion  and  removable  by 
psychotherapy. 

Combined  Hysterical  and  Organic  Hemiplegia  of  Two  Years'  Duration 
folloicing  Nephritis  ;  almost  Complete  Becovery  tcitli  Psychotherapy. — Private 
E.,  aged  29,  reported  sick  on  September  29,  1916,  with  nephritis.  On 
October  1  he  had  several  fits  and  was  unconscious  for  a  few  hours.  When 
he  recovered  consciousness  he  was  suffering  from  severe  right  hemiplegia, 
involving  the  face,  arm  and  leg,  and  he  was  also  aphasic.  In  July,  1917, 
as  his  urine  was  now  free  from  albumin,  he  was  transferred  to  a  neurological 
hospital  in  London.  The  physician,  under  whose  care  he  remained  for  more 
than  a  year,  reports  that  on  admission  "there  was  complete  right  hemiplegia 
with  aphasia.  All  deep  tendon  reflexes  much  exaggerated,  right  greater  than 
left,  well-marked  ankle  clonus  right  side  :  plantar  reflex  indefinite  ;  tongue 
deviation  to  paralysed  side."  After  a  time  he  regained  his  power  of  speech 
with  re-education.  In  May,  1918,  a  tenotomy  was  performed  to  overcome  the 
flexion  of  his  right  knee.  As  this  was  not  successful,  his  leg  was  subsequently 
twice  moved  forcibly  under  anaesthesia.  The  physician  and  several  colleagues 
who  saw  him  in  consultation  agreed  that  the  hemiplegia  was  entirely  organic. 
In  August,  1917,  he  was  transferred  to  another  neurological  hospital  in  London, 
as  an  attempt  to  gain  him  admission  to  the  Star  and  Garter  Hospital,  Eichmond, 
had  failed.  There  was  still  no  improvement  when  he  came  under  our  care  at 
Seale  Hayne  Hospital  in  October,  1918.  The  right  leg  and  arm  were  totally 
paralysed  and  absolutely  rigid,  the  elbow,  wrist  and  fingers  being  flexed,  and  the 
knee  semi-flexed.  The  face,  including  the  platysma,  was  paralysed,  but,  as  in 
ordinary  organic  hemiplegia,  the  upper  part  was  not  involved.  The  deep 
reflexes  of  the  arm  and  leg  were  much  exaggerated  on  the  right  side  and 
slightly  exaggerated  on  the  left,  and  well  sustained  regular  ankle  clonus  was 
present.      The  abdominal  reflex  was  absent  on  both  sides.       The  plantar  reflex 
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could  not  be  obtained.  The  paralysis  was  treated  by  persuasion  and  reeduca- 
tion,  and  in  two-and-a-half  hours  the  patient  was  able  to  extend  his  leg  and 
arm  and  move  them  slowly  in  all  directions.  At  the  end  of  another  hour  he 
was  able  to  stand  by  liiniself,  and  next  day  he  was  able  to  walk.  This  result 
was  obtained  without  causing  any  pain  to  the  patient  in  spite  of  the  extreme 
rigidity.  The  exaggerated  deep  reflexes  and  ankle  clonus  remained  unaltered, 
and  an  extensor  plantar  reflex  was  now  obtained  on  the  right  side.  An  attempt 
was  next  made  to  overcome  the  facial  paralysis,  and  in  ten  minutes  tliere  was 
marked  improvement.  After  forty-five  minutes*  treatment  the  facial  paralysis 
had  disappeared  and  tlie  platysma  was  contracting  normally.  The  patient  is 
now  able  to  use  his  right  hand  for  all  ordinary  purposes — e.g.,  writing  and 
needlework,  and  he  walks  with  only  a  slight  limp. 

Hijsterical  Hemiplegia  with  Persisting  Signs  of  Organic  Disease  following 
Conaission  by  Shell  Explosion,  cured  by  Psychotherapy  after  persisting  for 
eight  months. — Private  T.,  aged  22,  was  admitted  to  Scale  Hayne  Hospital  on 
June  20,  1918,  for  hemiplegia  of  the- left  side,  which  developed  as  a  result 
of  being  blown  up  by  a  shell  eight  months  before.  He  could  only  stand  with 
assistance  and  was'  quite  unable  to  walk.  There  were  definite  signs  of  an 
organic  nervous  lesion  :  the  left  plantar  reflex  was  extensor,  the  abdominal 
reflex  was  absent,  the  ankle-,  knee-,  wrist-,  and  elbow-jerks  were  much 
exaggerated  on  the  left  side,  and  well  sustained  ankle  clonus  was  present. 
In  spite  of  this  the  patient  was  treated  by  vigorous  persuasion  and  re-educa- 
tion. Within  an  hour  he  was  made  to  walk  and  run,  but  it  took  five  or  six 
days  to  develop  a  normal  walk.  A  fortnight  later  a  distinguished  neurologist, 
who  was  visiting  the  hospital,  watched  him  playing  billiards,  and  was  asked  to 
guess  which  hud  been  the  hemiplegic  side.  But  the  functional  recovery  was  so 
complete  that  he  was  unable  to  do  so,  although  all  the  signs  of  organic  nervous 
injury  were  still  present,  and  had  not  altered  when  the  patient  was  discharged 
from  the  -hospital  feeling  perfectly  well  two  months  later. 

Combined  Hysterical  and  Organic  Hemiplegia  of  Eleven  Months'  Duration, 
follou-ing  Gunshot  Wound  of  the  Shdl ;  great  improvement  with  Psychotherapy. 
— Lance-Corporal  B.,  aged  23,  was  wounded  in  the  right  parietal  region  in 
December,  1917,  and  was  admitted  to  a  general  hospital  in  France  with  left- 
sided  hemiplegia.  On  December  28  an  operation  was  performed  and  a  small 
crack  in  the  skull  was  found  ;  some  bone  was  removed,  but  no  injury  to  the 
dura  mater  was  discovered,  and  pulsation  was  normal.  The  bone  was  replaced 
and  the  wound  sutured.  On  July  17,  1918,  he  was  transferred  to  Scale  Hayne 
Hospital.  The  arm  was  rigidly  extended  at  the  elbow,  the  fingers  wei'e 
extended  at  the  metacarpo-phalangeal  joints,  but  flexed  at  the  interphalangeal 
joints.  The  leg  was  rigidly  extended  at  the  hip  and  knee,  and  the  foot  was 
fixed  in  a  position  of  extreme  plantar  flexion.  The  deep  reflexes  were  increased 
on  the,  left  side  and  well-sustained  and  regular  ankle  clonus  was  present. 
The  big  toe  did  not  take  part  in  the  plantar  reflex,  but  the  fan  sign  was  present 
pn  the  left  side.     The  degree  of  rigidity  was  extreme  and  the  strongest  effort 
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was  required  to  bend  any  joint.  Ti:ie  patient  was  treated  by  persuasion  and 
re-education  ;  movement  in  all  joints  except  the  shoulder  was  obtained  in  one 
sitting  of  four  hours  without  much  discomfort  to  the  patient.  The  next  day 
he  developed  pleurisy  with  effusion,  which  necessitated  the  postponement  of 
further  treatment  for  over  two  months.  Psychotherapy  was  then  continued, 
and  he  is  now  able  to  walk  well,  and  his  arm  movements  are  almost  perfect. 
At  the  present  time  (December  30,  1918),  there  are  no  signs  of  organic  disease, 
the  ankle  clonus  and  increased  deep  reflexes  having  disappeared. 

A  series  of  cases  of  paraplegia  were  next  described,  the  majority  of 
which  had  followed  spinal  concussion,  but  a  few^  of  which  had  followed 
actual  wounds  of  the  spine.  Eapid  and  complete  functional  regovery 
occurred  in  all  as  a  result  of  psychotherapy  ;  in  some  no  physical  signs 
of  organic  injury  were  ever  present,  in  others  they  were  present  at  first, 
but  later  slowly  disappeared,  often  long  after  the  paralysis  had  been 
cured ;  in  the  remainder  the  physical  signs  persisted  to  the  end.  The 
more  common  type  w'as  with  extensor  plantar  reflexes,  ankle  clonus 
and  exaggerated  knee-jerks  ;  in  a  few  these  signs  were  associated  with 
evidence  of  lower  neuron  paralysis  of  the  hands  and  forearms.  The 
other  type  showed  lost  knee-  and  ankle-jerks,  although  the  cerebro-spinal 
fluid  was  normal,  the  damage  to  the  posterior  columns  being  clearly 
a  result  of  the  spinal  injury. 

It  is  usually  taught  that  incontinence  of  urine  is  never  hysterical. 
But  although  the  idea  of  incontinence  is  very  unlikely  to  suggest  itself 
to  an  individual  spontaneously,  we  have  seen  three  cases  in  which 
severe  hysterical  incontinence  occurred  as  a  sequel  of  the  incontinence 
caused  by  the  temporary  organic  changes  resulting  from  concussion  of 
the  spinal  cord. 

Hysterical  Incontinence  of  Urine  and  Hysterical  Parajilegia  folloxcing 
Concussion  of  the  Spinal  Cord  with  Organic  Physical  Signs. — Private  M.  P. 
was  buried  in  a  trench  in  France  in  July,  1916.  He  was  dug  out  and  admitted 
to  hospital  suffering  from  weakness  of  his  legs  and  incontinence  of  urine. 
This  condition  continued  until  he  was  admitted  to  Scale  Hayne  Hospital  on 
August  2,  1918.  On  admission  he  could  only  walk  with  a  shuffling  and 
tremulous  gait,  and  was  wearing  a  urinal  day  and  night  on  account  of 
incontinence.  The  abdominal  reflexes  were  absent  on  both  sides,  the  knee- 
jerks  were  slightly  increased  and  slight  ankle  clonus  and  a  definite  extensor 
plantar  reflex  were  present  on  both  sides.  The  incontinence  was  treated  by 
persuasion  and  re-education.  In  a  short  time  it  was  controlled  during  the  day, 
but  at  first  persisted  at  night.  He  was  then  treated  by  hypnosis,  and  after 
three  weeks  was  completely  cured.  With  the  relief  of  the  incontinence  the 
paraplegia  also  disappeared,  and  he  can  now  walk  quite  well,  although  the 
physical  signs  are  unaltered. 
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In  the  followinfT  case  blindness  of  a  character  generally  supposed  to 
be  typical  of  organic  disease  was  perpetuated  as  an  hysterical  symptom 
after  the  initial  organic  changes  in  the  brain  had  disappeared. 

Partial  Hysterical  Blindness,  folloioing  Organic  Bliiulness  caused  by  a 
Wound  in  the  Occipital  Region  and  associated  ivith  Hysterical  Deafness- — 
Private  W.,  aged  22,  was  wounded  over  the  right  occipital  region  on  June  7, 1917. 
He  was  unconscious  for  five  days  and  was  then  trephined.  On  admission  to 
Netley  on  July  6,  1917,  he  was  completely  deaf  in  hoth  ears,  but  as  the 
vestibular  reactions  on  rotation  were  normal,  the  deafness  was  regarded  as 
hysterical.  He  had  difficulty  in  seeing  and  held  anything  he  wished  to  read 
low  down  on  the  right  side.  On  further  examination  it  was  found  that  he  was 
also  totally  blind,  except  in  the  right  lower  quadrant  of  the  field  of  vision  of 
both  eyes,  the  blindness  being  what  might  be  expected  to  result  from  the 
wound  over  the  lower  part  of  the  right  occipital  lobe  near  the  middle  line, 
which  would  be  likely  to  involve  the  left  lobe  also  to  a  less  extent.  An 
attempt  was  made  at  the  end  of  August  to  cure  the  hysterical  deafness  by  a 
pseudo-operation,  the  patient  being  told  that  a  cut  behind  his  ear  would 
certainly  restore  his  hearing.  Nothing  was  said  to  him  about  his  blindness, 
which  was  regarded  as  organic.  The  "  operation  "  resulted  in  immediate 
improvement  in  his  hearing,  as  it  was  now  possible  to  carry  on  a  conversation 
with  him  by  shouting.  Quite  unexpectedly  it  was  found  that  liis  vision  was 
now  absolutely  normal,  the  blindness  having  been  cured  by  the  suggestive 
effect  of  the  "operation."  It  must,  therefore,  have  been  due  to  perpetuation 
by  auto-suggestion  of  the  organic  blindness,  which  was  caused  by  concussion 
and  not  by  destruction  of  the  occipital  lobe. 
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Case    of    Syringomyelia    (alleged    Plumbism).' 

By  F.  Eve,  M.D.  (Hull). 
(Introduced  by  Dr.  H.  G.  Turney.) 

The  patient  was  a  fitter,  aged  26.  Manifestation  of  the  disease 
first  appeared  three  years  ago  when  his  present  rather  falsetto  hoarse- 
ness began.  This  symptom  is  due  to  paralysis  of  the  left  vocal  cord. 
He  worked  in  lead  occasionally  from  March,  1917.  Nine  months  later 
his  left  wrist  "  dropped,"  this  preceded  by  weakness  and  wasting  in 
both  hands  and  forearms,  oedema  of  the  hands  and  "  claw  hand." 
On  the  strength  of  this  he  was  awarded  compensation  for  plumbism. 
Under  splinting  and  massage  the  left  "  dropped  wrist"  was  cured  in 
nine  months.  Last  July,  a  slight  spastic  paresis  of  the  legs  showed 
itself  by  &,  dragging  of  the  left  foot  and  ankle  clonus.  He  now  shows 
none  of  the  anaemia,  blue  line  or  supinator  palsy  usual  in  lead  palsy. 
There  is  much  paralysis  and  wasting  of  the  hand  and  forearm  muscles, 
but  the  left  flexor  carpi  radialis  is  remarkably  spared.  Heat  and  pain 
are  not  felt  over  the  hands,  arms,  the  left  side  of  the  head,  and  tongue, 
but  touch  is  well  recognized.  As  he  does  not  feel  pain,  he  has  got  into 
the  habit  of  gnawing  his  finger  ends  and  nails,  which  are  raw  and 
atrophic.  The  left  pupil  is  much  smaller  than  the  right.  Rotary 
nystagmus  appears  when  the  eyes  are  directed  to  the  left.  There  is 
slight  paresis  of  the  left  palate.     The  plantar  reflexes  are  absent. 

The  case  is  of  interest  from  the  well-marked  bulbar  involvement ; 
it  also  raised  the  question  whether  lead  had  anything  to  do  with  his 
illness.     The  only  opinions  expressed  have  been  negative. 

'  At  a  meeting  of  the  Section,  held  February  13,  1919. 
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A  Rising-floor    Cell  to  facilitate   the  Microscopy   of    Cerebro- 
spinal Fluids, 

By  F.  Eve,  M.D.  (Hull). 
(Introduced  by  Dr.  H.  G.  Tueney.) 

This  little  device  consists  of  a  cylindrical  cell,  1  cm.  in  depth,  on 
the  floor  of  which  a  cover-glass  is  placed.  This  is  filled  to  the  brim 
with  cerebro-spinal  fluid  (fresh  and  uncontaminated  with  blood  cells). 
This  is  put  aside  for  two  hours,  till  the  leucocytes  and  bacteria  sink  on 
to  the  cover-glass,  or  until  the  spider-web  clot  has  formed  throughout 
the   fluid,  as   occurs   in  many  cases  of  tuberculous  meningitis.     The 
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milled  head  is  then  slowly  turned  without  shaking.  This  causes 
the  floor  of  the  cell  to  rise  gently  and  the  cover-glass  to  be  left 
high  and  dry.  The  residual  fluid  has  no  option  but  to  retire  beneath 
the  rising  floor  of  the  cell.  When  the  screw  has  been  fully  unscrewed 
it  is  detached  and  placed  on  the  hearth.  The  cover-glass  now  finds 
itself  on  a  little  metal  table  where  it  can  be  dried  in  front  of  the  fire. 
It  is  then  well  fixed  by  heat  and  absolute  alcohol.  Staining  should  be 
done  gently  and  without  warming,  lest  the  cells  should  be  washed  off. 
Under  the  microscope  every  cell  and  bacillus  contained  in  a  column  of 
fluid  1  cm.  in  depth  can  then  be  scrutinized.  If  absolute  figures  are 
desired  the  area  of  the  microscope  field  can  be  found  by  counting  the 
number  of  squares  it  contains  when  viewing  a  haemocytometer  chamber. 
The  apparatus  is  almost  indispensable  for  dealing  with  the  spider-web 
clot  in  tuberculous  meningitis,  as  the  clot  contains  the  tubercle  bacilh 
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and  ravels  up  into  a  hopeless  mass  when  any  attempt  is  made  to  spread 
it  evenly  on  a  microscopic  slide. 

My  thanks  are  due  to  my  engineering  friend,  Mr.  F.  M.  C.  Lewis, 
for  the  improved  design.      It  is  made  by  Messrs.  Allen  and  Hanbury. 


Two    Cases   illustrating  Effect    of   Severance  of  the   Brachial 

Artery. 

By  A.  RocYX  Jones,  M.B. 

Case   I. 

A.  S.,  private,  March  21,  1918  :  Gunshot  wound  of  right  upper  arm  ; 
fracture  of  humerus  ;  brachial  artery  severed.  Operation  same  day  ; 
brachial  artery  ligatured ;  limb  put  on  to  splint  with  elbow  fully 
extended.  This  type  of  splintage  was  kept  up  for  four  months  by 
which  time  healing  was  complete.  Massage  was  started  about  four 
weeks  after  healing.  From  the  beginning  the  forearm  and  hand  were 
cold,  blue  and  numb,  but  at  no  time  has  the  patient  complained  of 
severe  discomfort  or  pain.  He  was  evacuated  to  a  military  hospital  at 
Glasgow  and  whilst  he  was  under  treatment  there,  the  pulps  and 
terminal  phalanges  of  the  four  inner  fingers  came  away. 

He  was  admitted  to  the  Royal  National  Orthopaedic  Hospital  on 
January  7,  1919.  At  that  time  there  were  two  linear  scars  in  the  right 
upper  arm,  one  of  which  was  on  the  ulnar  aspect  with  its  centre  2\  in. 
above  the  internal  condyle  of  the  humerus.  A  mass  of  callus  was  felt 
on  the  outer  side  of  the  arm  ;  the  head  of  the  radius  was  dislocated 
forwards  interfering  with  flexion  movements  at  the  elbow  and  almost 
abolishing  pronation-supmation.  The  semipronated  forearm  and  hand 
v^ere  cold  and  blue  and  dorsiflexion  at  the  wrist  was  limited  owing  to 
slight  forward  subluxation  of  the  hand.  The  fingers  were  stift'  and 
flexed.  The  terminal  phalanges  were  not  present  but  the  nails  were 
brittle  and  atrophic  and  strongly  curved  towards  the  palmar  aspect  of 
the  hand.  All  the  muscles  of  the  forearm  were  wasted,  those  of  the 
lower  half  to  a  greater  extent  than  those  of  the  upper  half.  The  inter- 
osseous spaces  were  very  prominent  and  all  the  muscles  of  the  hand  were 
ill-developed  and  flabby.  Adduction  and  abduction  of  the  fingers  and 
thumb  could  not  be  performed.  In  neither  radial  nor  ulnar  arteries 
was  any  pulse  palpable.  To  all  forms  of  sensory  testing  (pin-prick, 
•ju — Ha 
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pressure,  cotton  wool,  hot  and  cold  tubes)  the  patient  responded  slowly, 
but  the  answers  obtained  were  correct  except  over  the  terminal 
phalanges  of  the  hand  where  neither  prick,  pressure  nor  cotton  wool 
were  appreciated.  Between  the  thumb,  little  finger  and  the  other 
digits  no  sross  differences  in  sensibility  were  discovered.  No  over- 
reaction  of  the  protopathic  type  was  present. 

Treatment  with  hot  water  baths  and  massage  was  now  commenced. 
At  the  present  time  a  pulse  can  be  felt  in  both  the  ulnar  and  the  radial 
arteries.  The  range  of  possible  voluntary  movement  at  all  the  joint.s 
has  increased.  The  muscles  have  filled  out  considerably,  more  especially 
those  supplied  by  the  ulnar  nerve.  In  sensory  testing  in  the  distribution 
of  the  ulnar  nerve  and  of  the  radial  nerve  there  has  been  much 
improvement,  but  in  that  of  the  median  nerve  this  improvement  has 
been  delayed  relatively  and  now  there  is  a  state  of  "  protopathic  over- 
reaction  "  in  the  part  of  the  palm  supplied  by  the  median  nerve  and  a 
considerable  amount  of  sensory  loss  to  all  forms  of  stimulation  over  the 
distal  portion  of  the  median  fingers. 

It  is  proposed  to  continue  the  treatment  with  the  hot  water  baths 
and  massage  until  the  circulation  is  still  further  restored  and  then  to 
remove  the  head  of  the  radius  with  a  view  to  improving  the  movements 
of  flexion  at  the  elbow  and  those  of  pronation  and  supination. 

Case   II. 

A.  T.,  private,  October  14,  1918:  Gunshot  wound  just  above  the 
left  elbow.  Directly  after  his  wounding  the  patient  noticed  that  his 
hand  had  become  "  dead  "  and  "  as  though  electric  shocks  were  passing 
down  the  forearm  and  hand  "  ;  the  brachial  artery  was  spurting  blood. 
He  at  once  applied  digital  pressure  to  the  brachial  artery  above  the 
wound.  After  a  few  minutes  he  was  relieved  of  this  by  an  officer,  who 
kept  up  digital  pressure  until  a  pebble  and  bandage  as  a  tourniquet 
were  applied. 

Operation :  On  the  same  evening  he  was  operated  upon  at  a  casualty 
clearing  station,  the  field  card  stating  that  the  brachial  artery  was  found 
to  be  lacerated  and  the  median  nerve  bruised;  the  artery  was  tied. 
The  limb  was  kept  wrapped  in  cotton  wool  for  some  weeks. 

On  January  31,  1919,  he  was  sent  as  a  pensioner  to  the  Eoyal 
National  Orthopaedic  Hospital.  There  was  a  star-shaped,  keloid-like 
scar  internal  to  the  insertion  of  the  tendon  of  the  biceps  and  a  small 
entrance  scar  2  in.  above  and  slightly  behind  the  internal  condyle  of  the 
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humerus.  There  was  no  evidence  of  any  fracture.  Full  flexion  of 
the  forearm  was-  possible,  but  full  extension  fell  short  by  about  forty 
degrees;  supination  was  also  incomplete.  The  fingers  were  extended, 
blue  and  tapering ;  the  nails  were  oval,  dull,  and  extremely  pale.  The 
finger-joints  were  stiff  and  only  allowed  of  a  moderate  amount  of  flexion 
and  that  at  the  metacarpo-phalangeal  joints ;  at  the  interphalangeal 
joints  little  or  no  movement  was  possible.  Adduction  and  abduction  of 
the  digits  was  possible.  The  radial  pulse  was  difflcult  to  find  and 
almost  imperceptible  ;  no  ulnar  pulse  could  be  felt.  To  sensory  testing 
there  was  an  area  on  the  index  and  middle  fingers  completely  insensitive 
to  pin  pricks  and  outside  this,  extending  over  the  distal  portion  of 
the  palm,  a  larger  area  insensitive  to  cotton  wool.  Pressure  could 
everywhere  be  appreciated. 


Dr.  George  Eiddoch  showed  a  Case  of  Acromegaly,  which  will  be 
reported  later. 
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Some  Biological  Effects  due  to   High  Explosives/ 

By  Alfeed   Carver,  M.D.,  Captain  E.A.M.C.(T.C.),  and 
A.  DiNSLEY,  Lieutenant  E.A.O.C. 

Quite  early  in  the  course  of  the  War  the  symptoms  of  nervous 
origin  exhibited  by  a  group  of  the  soldiers  who  had  been  subjected  at 
close  range  to  the  detonation  of  high  explosives  excited  widespread 
interest  and  attention.  Never  before  had  such  a  mass  of  material  been 
presented  for  investigation,  but  the  underlying  changes  of  the  conditions, 
then  termed  "  shell  shock,"  were  wholly  obscure.  Mott,^  in  two  cases 
which  came  to  autopsy,  described  multiple  punctate  hsemorrhages  in  the 
substance  of  the  brain  ;  and  the  view  that  the  condition  was  due  to  more 
or  less  gross  structural  damage  of  the  central  nervous  system  was,  for  a 
time,  widely  held.  As  time  went  on  experience  showed  such  a  view  in 
its  entirety  and  for  the  majority  of  patients  at  least,  to  be  untenable, 
and  the  pendulum  has  gradually  but  steadily  swung  to  an  opposite 
extreme.  At  the  present  time  the  very  term  "  shell  shock  "  is  taboo, 
and  in  the  Services  has  been  replaced  by  the  equally  unsatisfactory  one 
of  "  neurasthenia."  This  change  in  terminology  indicates  very  clearly 
the  present  general  attitude  of  workers  and  observers  on  this  subject, 
an  attitude  which  evokes  emotional  factors  as  the  sole  cause  of  all 
neuroses,  both  those  of  peace  and  war.  Far  be  it  from  us  to  deny  the 
important  influence  of  the  emotions  in  such  conditions  ;  for  the  evidence 
that  the  emotions  in  many,  if  not  in  the  majority  of  patients  play 
a  fundamental  part  appears  conclusive.     At  the  same  time  one  meets 

'  At  a  meeting  of  the  Section,  held  March  13,  1919. 

'  Lettsomian  Lectures,  Med.  Soc.  Trans.,  1916,  xxxix,  pp.  157-226. 
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with  a  large  number  of  patients  suffering  from  the  neuroses  of  war  in 
which  the  emotional  factor  does  not  appear  to  be  primary,  and  cannot 
be  considered  as  causative.  In  such  patients,  therefore,  a  purely 
psychogenic  explanation  will  not  suffice.  Observation  of  this  group 
reveals  that  physical  or  "  commotional  "  factors  have  been  operative. 

First,  one  can  distinguish  a  subgroup  in  which  the  {Etiological 
factor  is  "  direct  concussion  "  produced  by  the  impact  of  missiles,  either 
fragments  of  shell  or  earth — upon  the  tissues  overlying  the  central 
nervous  system,  but  in  which  the  brain,  cord,  and  membranes  have  not 
been  damaged  by  the  missile.  The  existence  of  this  group  has  been 
noted,  but,  in  this  country  at  any  rate,  its  importance  has  been  largely 
overlooked,  and  the  symptoms  which  distinguish  it  from  the  psychogenic 
group  have  not  been  sufficiently  generally  recognized  or  clearly  perceived 
to  insure  its  acceptance  as  a  definite  type.  We  consider  that  the 
symptoms  of  "direct  concussion"  are  distinctive  and  shall  refer  to 
them  in  detail  later  on. 

A  second  subgroup  which  has  been  discussed,  mainly  by  the 
French,  is  that  which  may  be  termed  "  indirect  concussion."  Here, 
although  there  is  no  direct  concussion  in  the  ordinary  sense  of  the 
word,  the  patient  was  sufficiently  close  to  the  bursting  of  a  shell  to 
be  subjected  to  the  violent  variations  in  pressure  which  accompany 
the  detonation  of  high  explosives. 

A  third  subgroup,  and  one  to  which  I  have  failed  to  find  any 
reference  in  the  literature,  is  that  in  which  the  aetiological  factor 
appears  to  be  the  fine,  extremely  rapid  vibrations  which  are  one  of 
the  less  known  results  of  the  detonation  of  high  explosives.  These 
vibrations  are  capable  of  agitating  the  nervous  system  in  such  a  way 
as  to  produce  a  condition  closely  resembling  that  which  results  from 
excessive  emotion. 

If  the  above  contentions  be  verified  the  neuroses  of  war  may 
have  a  psychogenic,  a  physiogenic,  or  a  mixed  aetiology.  The  thesis 
to  be  put  forward  in  this  paper  as  a  result  of  experiments  is,  that  not 
only  is  the  hypothesis  of  a  purely  psychogenic  origin  inadequate  to 
account  for  all  the  neuroses  of  war,  but  that  definitely  physical  factors 
also  play  an  important  pathogenic  role. 

Whatever  be  the  origin  of  the  "  shock  "  it  must  be  assumed  to  have 
some  physical  basis  just  as  must  all  normal  processes,  though  this 
simple  deduction  seems  often  to  have  been  lost  sight  of.  As  Sir  Purves 
Stewart  has  put  it,  "the  old  definition  of  a  neurosis  as  a  nervous 
disease  devoid  of  anatomical  changes  is  inadequate.     Disease  without 
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some  underlying  physical  basis  is  inconceivable.     The  lesion  need  not 
be  visible  microscopically ;   it  may  be  molecular  or  biochemical." 

As  to  the  nature  of  the  changes  continually  taking  place,  either  in 
so-called  "normal"  or  in  diseased  processes,  practically  nothing  is 
known  ;  yet  that  emotional  shock  does  in  some  way,  no  matter  how 
slight,  modify  them  is  generally  conceded.  It  is  not  difficult  then  to 
allow  that  the  grosser  physical  agitations,  such  as  those  referred  to 
above,  are  likely  to  exert  an  even  more  profound  influence  upon  the 
delicate  adjustment  within  the  nervous  system.  Whether  this  be 
brought  about  by  rendering  the  subcortical  centres  more  excitable, 
or  by  inhibiting  the  higher  centres,  or  by  any  other  means,  the  clinical 
picture  is  one  of  a  relative  inefficiency  of  normal  cortical  control. 

The  fact  that,  at  first  sight,  the  immediate  syndrome  in  typical 
examples  of  purely  emotional  shock  is  opposed  diametrically  to  that  in 
the  commotional  group — viz.,  excitation  as  opposed  to  stupor  or  loss  of 
consciousness— need  not  be  interpreted  as  implying  that  the  underlying 
physiological  events  differ  widely  either  from  one  another  or  from  tlie 
normal.  It  would  seem  more  helpful  to  regard  them  as  a  matter  of 
degree  rather  than  of  quality.  This  speculation  is  merely  offered  as  a 
suggestion,  and  one  must  frankly  admit  that,  in  spite  of  many  efforts, 
no  knowledge  which  can  be  regarded  as  final  has  been  acquired  in  this 
line  of  investigation. 

The  conditions  under  which  "  shell  shock  "  arise  in  man  render 
accurate  observations  extremely  difficult.  It,  therefore,  seemed  advisable 
to  carry  out  experiments  upon  animals  in  such  a  way  that  the  weight 
of  the  explosive  used  could  be  kept  constant ;  its  nature  and  composition 
known  but  varied  at  will  ;  the  actual  distance  of  the  animal  from  the 
centre  of  detonation  measured  ;  and  other  factors  also  accurately  taken 
into  account.  With  this  object  in  view  the  experiments  detailed  below 
were  undertaken.  Before  setting  them  out,  however,  it  will  be  well  to 
consider  briefly  what  is  understood  by  an  explosive  and  what  are  its 
essential  properties. 

An  explosive  may  be  defined  as  a  substance  capable  of  being 
suddenly  transformed  into  hot  gases,  which  at  the  moment  of  their 
formation  tend  to  occupy  a  far  greater  volume  than  the  original 
substance,  and  consequently  exert  a  great  pressure,  in  every  direction, 
upon  their  immediate  surroundings.  The  pressure  exerted  by  some 
explosives  exceeds  300  tons  per  square  inch.  The  amount  of  destruc- 
tion which  can  be  accomplished  by  an  explosive  under  the  most 
favourable  circumstances  is  known  as  its  "  power."     A  rough  empirical 
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measure  of  this  "  power"  is  obtained  by  multiplying  the  volume  of  the 
gas  produced  by  the  heat  generated  in  the  process.  The  shattering  or 
disruptive  effect,  "brisance,"  is,  however,  mainly  dependent  upon  the 
rapidity  with  which  the  change  takes  place.  A  slow  explosion  has  the 
effect  of  a  relatively  prolonged  push,  a  rapid  one  that  of  a  sudden  sharp 
blow  as  from  a  hammer.  In  the  case  of  "  high  "  explosives  the 
chemical  change  is  propagated  as  a  wave — "the  wave  of  detonation" — 
through  the  mass,  at  a  velocity  exceeding  10,000  metres  per  second. 
The  criteria  which  determine  whether  an  explosive  shall  be  called 
"high"  are  thus  the  production  of  a  great  volume  of  hot  gas  in  so 
exceedingly  short  a  period  of  time  as  to  be  practically  instantaneous  ; 
the  shorter  the  time  factor,  the  "higher''  the  explosive.  The  force 
that  must  be  transmitted  to  any  given  explosive  in  order  to  cause 
detonation  is  termed  its  "tonal  standard.'  For  example,  if  a  sudden 
blow  approximating  -250  tons  per  square  inch  is  required  to 
detonate  an  explosive,  this  constitutes  its  "tonal  standard"  or 
degree  of  sensitiveness.  The  disruptive  effect  of  high  explosive  may 
be  calculated  by  multiplying  its  "  power  "  by  its  "  velocity  of  detona- 
tion." When  a  high  explosive  is  detonated  there  arises  first  a  sudden 
terrific  blow,  which  exerts  a  compressing  and  shattering  force  upon 
its  surroundings  in  every  direction.  This  is  instantaneous  and  is 
immediately  followed  by  an  equally  sudden  decompression;  thirdly, 
rapid  oscillatory  or  vibrating  movements  are  set  up,  which  only 
gradually  die  down.  The  nature  of  these  vibrations  requires  further 
investigation,  but  it  seems  probable  that  in  addition  to  the  material, 
molecular  vibrations,  there  arise  also  ethereal  vibrations  of  somewhat 
the  same  order  as  those  utilized  in  wireless  telegraphy.  However  this 
may  be,  each  of  the  three  results  just  noted  requires  analysis  when  we 
are  considering  the  effects  of  detonation  upon  living  organisms.  Another 
interesting  and  important  property  of  explosives  is  that  when  a  wave 
of  detonation,  started  at  a  considerable  distance  away,  is  transmitted  to 
a  .second  suitable  source,  detonation  of  the  latter  may  result.  Even  if 
the  distance  be  too  great  or  the  transmitted  detonating  wave,  for  any 
other  reason,  inadequate  to  excite  immediate  detonation  in  the  second 
substance  its  physical  state  becomes  altered  in  such  a  fashion  as  to 
render  it  more  unstable  ;  and  a  series  of  detonating  waves  just  below 
the  tonal  standard  will  eventually  cause  its  detonation. 

The  above  are  briefly  some  of  the  more  essential  general  character- 
istics of  high  explosives.  For  military  purposes  these  properties  have 
been  taken  advantage  of  in  the  filling  of  shells,  bombs  and  grenades  in 
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order  to  secure  (1)  "  fragmentation  "  of  the  container,  shell  or  bomb, 
the  lethal  effect  in  this  case  being  dependent  upon  the  flying  fragments  ; 
(2)  "  brisance,"  or  disruptive  effect  due  to  the  violence  of  the  detonating 
wave;   (3)  a  deliberate  combination  of  (1)  and  (2). 

There  is  a  further  effect  which  will  be  discussed  later — viz.,  the 
purelv  demoralizing  effect  which  is  produced  by  the  wave  of  detonation 
outside  the  sphere  within  which  it  causes  any  demonstrable  physical 
destruction  or  wounds.  Evidence  will  be  brought  forward  to  show  that 
the  Germans  paid  special  attention  to  this  peculiar  effect  and  arranged 
their  shell-fillings  in  such  a  way  as  to  enhance  it.  This  is  fully  in 
keeping  with  other  of  their  methods  of  warfare  and  might  be  described 
as  "  frightfulness  by  detonation."  With  the  obvious  effects  of  "frag- 
mentation "  this  paper  does  not  concern  itself.  Attention  will  be 
directed  entirely  to  the  effects  of  detonation,  and  even  here  mainly  to 
the  indirect  rather  than  to  the  more  obvious  direct  effects ;  the  latter  of 
which  will  receive  merely  passing  mention.  If  a  high  explosive  be 
detonated  at  a  point  X  certain  zones  can  be  mapped  out  m  an 
area  around  this  point.  Three  such  zones  may  roughly  be  distin- 
guished, their  radii  depending,  amongst  other  things,  upon  the  weight 
of  explosive  employed.  It  will,  perhaps,  be  helpful  to  give  a  short 
general  summary  of  the  findings  which  led  to  the  establishment 
of  these  zones  before  entering  into  details  of  actual  experiments. 
Zone  A  is  delimited  by  the  extent  of  obvious  gross  disruption,  and 
mav  be  termed  the  "  zone  of  brisance  "  ;  within  it  a  crater  is  formed, 
barbed  wire  and  other  obstacles  are  blown  aside,  broken  and  distorted  ; 
animals  usually  killed  and  lacerated  ;  other  high  explosives  immediately 
detonated.  Outside  this  zone  is  a  second  one,  B,  which  must  be  rather 
more  fully  considered.  It  may  be  termed  the  "  zone  of  decompression," 
for  the  disturbances  in  biological  processes  which  take  place  within  it 
seem  largely  attributable  to  this  factor,  though  coarse  jarring  and 
shaking  movements  are  also  of  importance.  In  zone  B  the  gross  effects 
of  shattering  and  disruption  are  no  longer  evident  ;  animals  placed  in 
it  and  protected  from  flying  fragments  arising  from  zone  A  are  generally 
"concussed"  without  showing  signs  of  any  external  injury;  only 
sensitive  explosive  substances,  the  "  tonal  standard "  of  which  is 
somewhere  near  that  of  the  primary  explosive  detonated,  and,  even 
cheir  explosion  does  not  invariably  occur.  The  outer  boundary  of 
this  zone  cannot  be  sharply  defined,  but  beyond  it  there  can  be 
named  a  zone,  C,  in  which  the  effects  of  detonation  are  modified 
further.     In  zone  C  the  effects  upon  animals  vary  considerably,  but  as 
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a  rule  a  short  transitory  state  of  stupor  followed  by  a  stage  of  excited 
confusion  is  witnessed.  High  explosives  placed  in  zone  C  only  detonate 
if  they  have  the  same  tonal  standard  as  the  substance  employed  at  X, 
yet  if  they  are  left  in  position  during  a  series  of  observations  the 
fact  that  their  stability  has  been  thereby  diminished  can  easily  be 
demonstrated  experimentally.  Explosives  after  subjection  to  this  treat- 
ment are  always  dangerous  and  require  very  careful  handling.  The 
outer  margin  of  zone  C  shades  off  gradually. 

Experiments  were  first  carried  out  in  water,  the  test  animals 
being  fish — perch.  A  depth  charge  of  6  oz.  gelignite  was  used.  Fish 
in  zone  A  were  rendered  obviously  hors  de  combat,  showed  gross 
lacerations,  especially  of  the  gills,  and  were  sometimes  torn  in  pieces. 
These  findings  might  well  have  been  anticipated,  and  may  in  any  case 
be  passed  over  as  not  germane  to  our  subject.  Fish,  in  zone  B,  after 
the  detonation,  floated  in  an  almost  vertical  position,  but  slightly 
inclined  with  their  ventral  surfaces  uppermost.  At  this  early  stage 
their  mouths  protruded  just  above  the  surface  of  the  water,  and  the 
whole  of  their  bodies  were  rigid ;  if  the  fish  w^ere  pushed  down  to  a 
depth  of  about  '1  ft.  they  sank  slowly  to  the  bottom  of  the  tank  and 
there  remained.  The  first  reflex  shown  by  fish  in  this  zone  was 
erection  of  the  dorsal  fin  upon  stimulation  of  the  skin  to  either  side  of 
it.  Next  there  occurred  spasmodic  movements  of  the  opercula  and 
gills  :  these  were  violent  and  irregular.  In  those  fish  which  eventually 
recovered,  swimming  movements  began  to  be  possible  about  half  an 
hour  after  the  detonation.  At  first  the  movements  were  only  carried 
out  in  response  to  stimulation  of  the  abdomen — stroking  with  a 
piece  of  stick — and  they  carried  the  fish  only  forward  in  a  direct 
line  ;  no  turns  were  observed  at  this  stage  even  when  an  obstruction 
was  encountered.  These  first  swimming  movements  occurred  with 
the  ventral  surface  uppermost  and  lying  almost  flush  with  the 
surface  or  the  water.  Thus  it  can  be  said  that  up  to  this  stage  the 
fish  had  lost  their  power  of  equilibration  and  with  this  the  whole  of 
their  orientation  in  life.  The  majority  of  the  perch  which  attained 
the  power  to  swim,  as  just  described,  gradually  became  more  and  more 
active,  and  after  passing  through  a  side-uppermost  position,  and 
remaining  quiescent  for  long  pauses,  they  righted  themselves  and 
began  to  swim  about  in  the  ordinary  way.  In  about  twelve  hours 
after  the  detonation  those  fish  which  had  not  entirely  succumbed  were 
to  all  appearances  completely  normal.  Dissection  of  the  dead  fish 
showed,  as  a  rule,  haemorrhages  in  the  upper  region  of  the  spinal  cord 
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and  medulla,  congestion  of  the  foreparts  of  the  brain,  and  a  number 
of  hasmorrhagic  points  in  the  mid-brain  and  basal  ganglia  region.  The 
gills  and  other  viscera  were  congested  and  often  showed  areas  of 
haemorrhage.  The  extent  of  these  lesions  was  naturally  variable. 
Dissection  of  fish  taken  at  random  immediately  after  the  detonation 
revealed  either  varying  degrees  of  the  above-mentioned  lesions  or, 
by  macroscopic  examination,  nothing  abnormal  was  discovered.  It 
is  regrettable  that  at  the  time  these  experiments  were  carried  out 
we  had  no  facilities  for  preparing  sections  or  making  microscopical 
examinations  of  our  material. 

The  results  of  detonation  towards  the  inner  boundary  of  this  zone 
would  seem  to  be  due  to  sudden  decompression  and  to  the  rude  shaking 
which  the  creatures  received.  Towards  the  outer  margin  of  B  zone  and 
the  inner  region  of  C  zone  the  effects  upon  the  fish  could  not  be  sharply 
distinguished,  the  severity  of  the  symptoms  gradually  diminishing  and 
the  anatomical  lesions  becoming  rarer  with  the  radius  of  the  circle 
described  from  the  centre  of  detonation.  Fish  well  out  in  C  zone  swam 
about  vigorously  in  a  disturbed  and  excited  manner,  but,  though  they 
dashed  about  w^ildly  and  apparently  at  haphazard,  it  was  generally 
noticed  that  the  movements  which  they  made  carried  them  away  from 
X,  the  centre  of  detonation.  A  few  came  to  the  surface  and  splashed 
about ;  when  netted  no  physical  abnormality  could  be  demonstrated, 
and  those  returned  to  the  water  soon  behaved  in  a  completely  normal 
manner. 

In  considering  the  effect  upon  fish  of  vibrations  thus  set  up  in 
water  one  must  not  be  unmindful  of  the  great  development  in  these 
creatures  of  sense  organs  which  are  directly  susceptible  to  stimulation 
of  this  type.  We  refer  to  the  pre-oral  mucous  canals,  which  enable  a 
fish  deprived  of  its  eyes  to  guide  itself  along  tortuous  passages  by 
the  delicate  appreciation  of  the  reflected  pulses  of  water ;  also  the 
lateral  line  organ  which  subserves  similar  functions.  It  is,  therefore, 
conceivable  that  the  effects  of  violent  vibrations  may  be  in  part  due  to 
excessive  stimulation  of  these  numerous  special  sense  organs ;  the  fish 
being,  as  it  were,  swamped  by  the  flood  of  incoming  impressions.  If 
this  be  so,  the  shock,  though  physical,  would  be  more  accurately 
described  as  of  neurogenic  than  of  commotional  origin.  Probably  both 
factors  play  a  part,  and  in  any  case  it  is  impossible  to  discriminate 
between  them  in  the  experiments  as  carried  out.  It  is  well  known 
that  in  man  unconsciousness  can  be  produced  by  purely  reflex  stimu- 
lation, of  the  skin,  of  the  eyes,  of  the  ears,  &:c. — e.g.,  by  bastinado,  by 
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extremely  bright  lights  as  of  furnaces,  and  by  rotation  in  a  chair.  In 
such  cases  the  whole  ego  is  swamped  by  an  excessive  flood  of  afferent 
impulses  which  produces  a  condition  of  neurogenic  shock,  there  being 
no  "commotio."  We  have  no  evidence  which  leads  us  to  think  that 
neurogenic  shock  as  above  described  plays  any  appreciable  role  in  the 
causation  of  the  war  neuroses,  and  shall  not  refei-  to  this  aspect  of  the 
subject  any  further. 

Experiments  with  mammals — rats  and  mice — on  land  were  carried 
out  in  the  following  ways :  Perforated  zinc  cages  were  used,  partly  to 
fix  the  position  of  the  animals  and  partly  to  protect  them  from  flying 
fragments.  These  cages  were  distributed  at  measured  distances  about 
the  point  X.  The  charge  was  standardized  to  3  oz.  of  explosive.  In 
one  series  of  experiments  the  charge  was  buried  in  a  hole  G  in.  deep  in 
order  to  imitate  on  a  small  scale  a  shell  which  penetrates  the  ground 
before  detonating  (delay  action).  In  this  case  a  major  portion  of  the 
force  seems  to  be  directed  conically  in  an  upward  direction,  and  there 
is  less  lateral  spread  along  the  surface  of  the  ground.  Using  3  oz. 
of  gelignite  in  this  way,  a  crater  measuring  about  18  in.  across  was 
formed ;  the  B  zone  extended  roughly  I'i  in.  outside  this,  and  the  C 
zone  another  20  in.  or  more.  That  is  to  say,  that  under  these  con- 
ditions demonstrable  results  were  produced  at  a  distance  of  from  4  ft. 
to  5  ft.  around  X.  In  a  second  series  of  experiments  the  charge  was 
not  earthed,  but  simply  laid  upon  the  surface  of  the  ground  in  order 
to  imitate  on  a  small  scale  a  shell  exploding  immediately  upon  light 
contact  (non-delay  action).  In  this  case  the  crater  formed  was  much 
smaller,  but  the  force  expended  in  a  direction  parallel  to  the  surface 
of  the  ground  more  extensive,  and  the  boundaries  of  the  zone  lay 
further  out  from  X.  With  these  exceptions  the  results  in  the  two 
series  of  observations  were  essentially  the  same. 

In  zone  A  cages  in  and  immediately  outside  the  crater  formation 
were  simply  blown  away  and  distorted  ;  the  contained  animals  were 
killed  or  severely  wounded  by  direct  violence.  These,  together  with 
animals  wounded  by  fragmentation  or  the  shattering  of  the  cages,  will 
not  be  further  considered.  Those  animals  which  escaped  this  direct 
trauma  were  invariably  rendered  unconscious,  their  eyes  were  blood- 
shot, and  frequently  there  was  external  haemorrhage  from  the  ears, 
nose,  and  mouth.  On  dissection  varying  amounts  and  degrees  of 
internal  haemorrhage  in  the  viscera  and  central  nervous  system  were 
revealed  ;  the  alveoli  of  the  lungs  were  almost  always  found  to  be  to  a 
certain  extent    ruptured.       These  gross  changes  would  seem  in  part 
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attributable  to  the  direct  blow  of  the  displaced  air,  which  strikes  like  a 
solid  substance,  and  in  part  also  to  the  effect  of  exceedingly  rapid  de- 
compression immediately  succeeding  this.  At  the  inner  margin  of 
zone  B  the  findings,  though  in  the  main  similar  to  those  just  described, 
were  very  much  less  in  degree.  When  cages  were  shielded  by  a  small 
mound  of  earth  from  the  direct  impact  of  displaced  air,  the  animals 
were  sometimes  found  to  be  dead,  even  though  they  exhibited  no  signs 
of  external  injury,  except  for  injection  of  the  conjunctivae,  and  upon 
dissection  the  only  abnormality  disclosed  by  coarse  examination  was  a 
general  capillary  engorgement,  especially  noticeable  in  the  central 
nervous  system  and  meninges.  Further  out,  in  zone  C,  a  state  of 
stupor  or  transitory  loss  of  consciousness  was  an  almost  constant 
result.  The  duration  of  this  state  varied  inversely  with  the  distance 
from  X.  During  the  course  of  recovery  twitching  movements  of  the 
limbs  were  often  present,  and  then  the  animal,  if  stimulated  by  appro- 
priate physical  agents,  showed  massive  and  exaggerated  reflex  reactions. 
For  example  the  application  of  a  pin-prick  to  one  hind  limb  might  at 
this  stage  be  followed  by  a  bilateral  flexion  of  the  hinder  extremities, 
or  even  by  a  generalized  convulsion.  There  was  frequently  considerable 
difference  in  the  activity  of  the  reflexes  on  the  two  sides  of  the  body — 
a  hemiplegic  distribution — but  as  a  rule  the  fore  limbs  were  more 
severely  affected  than  the  hind  limbs,  and  showed  weakness,  as  evidenced 
by  inco-ordination  and  dragging,  after  the  latter  had  regained  normal 
movement.  Eeflex  responses,  though  vigorous,  died  away  quickly,  but 
they  were  often  succeeded  by  a  weaker  repetition  even  when  no  fresh 
stimulus  was  given.  Rapid  fatigue  of  the  response  on  repeated  stimu- 
lation was  a  noticeable  feature.  By  dissection  no  gross  macroscopical 
evidence  of  internal  injury  to  such  animals  was  discovered,  though  in 
some  cases  there  was  capillary  engorgement  as  in  animals  nearer  X. 
Whether  this  should  be  taken  as  indicating  that  vasomotor  changes 
play  a  part  in  the  production  of  the  associated  phenomena  we  have  no 
means  of  determining.  Animals  left  alone  during  the  stage  of  recovery 
gradually  began  to  behave  in  a  manner  more  normal  to  them,  though 
for  a  considerable  time  their  conduct,  postures,  and  gaits  were  awkward 
and  abnormal.  The  severity  of  these  disorders  varied  greatly  from 
animal  to  animal,  and  consequently  it  was  impossible  to  delimitate 
precisely  from  biological  observations  the  borders  of  the  several  zones. 
In  the  C  zone,  animals  crouched  down  and  huddled  themselves  together 
whenever  a  detonation  took  place ;  after  this  state  of  diminished 
activity,   a  state  of    apparent    excitement    with    increased  restlessness 
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was  generally  observed.  If,  however,  animals  were  left  exposed  in 
this  position  during  a  series  of  experiments  they  invariably  crouched 
down  as  flat  as  possible,  and  seemed  to  be  in  an  absolutely  stuporose 
condition.  When  liberated,  they  made  no  efforts  to  run  away,  but 
remained,  for  a  long  time,  motionless  in  a  huddled  up  posture.  The 
interpretation  of  these  latter  abnormalities  in  behaviour  is  difficult. 
Should  "fear  "  be  allowed  as  the  main  cause,  or  are  other  more  material 
factors  also  at  wcrk '? 

If  instead  of  employing,  in  the  experiments,  a  single  explosive  sub- 
stance at  the  point  X,  one  detonated  a  composite  or  mixed  charge — 
standardized  to  8  oz.  in  every  instance — all  the  above  mentioned  effects 
became  more  pronounced.  The  increase  of  effect  was  particularly 
noticeable  in  the  C  zone  and  its  immediate  surroundings.  In  this  con- 
nexion it  is  interesting  to  record  some  observations  carried  out  upon 
physically  and  mentally  fit  men  of  an  Ammunition  Proof  and  Demoli- 
tion Section  during  the  course  of  their  ordinary  duties.  The  staff  was 
drawn  from  infantry-men  who  had  some  technical  knowledge.  They 
were  sheltered  in  a  well-protected  dug-out  about  100  yds.  distant  from 
X,  the  centre  of  detonation.  In  this  case  X  was  a  large  crater  blown 
in  the  centre  of  the  demolition  ground,  and  contained  the  official 
maximum  weight  for  each  single  destruction — viz.,  liOO  lb.  Pre- 
sumably the  men  were,  for  ordinary  explosives,  outside  the  zone  which 
has  been  referred  to  in  this  paper  as  zone  C.  Although  the  nien  had 
some  technical  knowledge  they  did  not  know  the  nature  of  the  various 
explosive  fillings  which  were  to  be  destroyed  at  any  given  time,  and  it 
was  interesting  to  study  the  differing  effects  of  these  upon  them. 
Single  simple  fillings  such  as  T.N.T.,  picric  acid,  and  tetryl,  rarely 
caused  any  of  the  men  discomfort  under  the  conditions  just  described, 
yet  when  mixtures  such  as  ammonal  (J^u'itish),  amatol  (Briti.sh  and 
German),  "donarif'and  "gluckauf"  (German)  were  detonated  many  of 
the  men  complained  of  unpleasant  physical  sensations — e.g.,  "catching 
in  the  throat,"  "peculiar  feelings  in  the  chest,"  "creepy  feelings  down 
the  spine,"  or  "weakness  of  the  legs";  others  were  seen  to  shake 
violently,  and  the  rate  of  their  pulse  and  respirations  increased.  When 
separated  or  layered  fillings  of  different  explosives,  having  velocities  of 
detonation  which  differed  considerably  from  one  another,  were  detonated 
the  effects  were  decidedly  greater,  and  several  of  the  men  under  these 
conditions  passed  into  a  state  of  stupor,  which  was  followed  in  some 
instances  by  violent  shakings  and  twitchings,  and  in  one  case  by 
vomiting.     Men  thus  affected  were  not  fit  for  dutv  for  the  next  two  or 
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three  days.  Moreover  it  was  noteworthy  that  any  man  who  had  once 
manifested  the  more  intense  symptoms  was  subsequently  less  resistant. 
And  although  he  was  fully  aware  that  no  real  danger  attended  the 
demolitions,  he  seemed  to  be  in  a  state  of  mental  anxiety,  and  after- 
wards was  more  easily  and  readily  affected  by  the  detonations  than  he 
had  been  previously.  To  use  the  expression  of  his  colleagues  "  he 
seemed  to  have  got  a  sort  of  respect  for  H.E." 

Now  one  word  upon  the  nature  of  these  mixed  and  layered  fillings. 
Examination  of  certain  German  shells  shows  that  layered  fillings  were 
deliberately  employed  although  in  manufacture  they  involve  more 
trouble  and  labour.  For  example,  the  15  cm.  howitzer  shell  has  the 
top  half  of  the  filling  composed  of  a  mixture  of  60  parts  trinitroanisol 
and  40  parts  ammonium  nitrate.  This  mixture  yields  a  detonating 
wave  with  a  velocity  of  4,850  metres  per  second.  The  lower  half  of  the 
shell  is  filled  with  dinitrobenzene,  which  yields  a  detonating  wave  with 
a  velocity  of  6,000  metres  per  second.  The  upper  and  lower  charges  are 
often  separated  by  a  diaphragm  of  wax  or  wood.  This  type  of  filling  is 
also  found  in  the  25  cm.  "  Minenwerfer  "  short  shell.  As  the  latter  has 
not  to  take  the  grooving  of  a  gun  tube  the  container  need  not  be  strong. 
In  practice  it  was  made  of  a  sort  of  Britannia-metal  which  pulverized 
on  the  detonation  of  its  contents.  The  shell,  therefore,  cannot  have 
been  intended  to  act  by  "  fragmentation."  German  documents  reveal 
the  fact  that  this  type  of  shell  was  especially  intended  for  use 
immediately  prior  to  an  attack,  and  in  sectors  where  the  opposing 
troops  were  well  entrenched  and  possessed  good  dug-outs.  Hence 
it  is  highly  probable  that  the  Germans  were  aware  of  the  peculiar 
demoralizing  effects  of  these  mixed  and  layered  fillings.  Reference 
should  also  be  made  to  the  German  "  Disk-granaten,"  known  to  British 
troops  as  the  "  oyster-grenade,"  and  to  the  "  Stiel-handgranaten,"  known 
as  the  "  potato-masher  "  ;  neither  of  these  kill  by  fragmentation,  but 
both  are  intended  for  killing  by  detonation  and  for  demoralizing. 

It  would  be  interesting  to  know  if  the  Germans'  use  of  these  fillings 
was  based  upon  experimental  findings,  and  if  so  what  was  the  precise 
nature  of  their  experiments. 

Most  of  those  who  have  been  through  a  severe  bombardment, 
either  from  shells  similar  to  the  above  mentioned,  or  from  aerial 
bombs,  can  bear  testimony  to  the  peculiar  demoralizing  effect  it  had 
upon  them,  and  how  this  state  of  demoralization  was  succeeded, 
owing  to  summation  of  effect,  as  the  bombardment  continued,  by  a 
sort  of  fixed  "glassy  feeling,"  even  when  the  shells   did  not  explode 
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particularly  close  to  them.  In  order  to  eliminate  as  far  as  possible  the 
psychic  factor,  which  under  such  circumstances  plays  its  part,  it  is 
instructive  to  study  cases  in  which  the  efifective  detonation  fell  like  a 
"  bolt  from  the  blue  "  upon  individuals  who  were  not  in  a  state  of  tense 
expectation  or  fatigue  at  the  moment  of  the  incident.  At  the  same  time 
one  cannot  ignore  the  importance  of  the  predisposing  factors  which  are 
highly  complex.  There  is,  however,  as  regards  the  type  of  neurosis 
developed,  nothing  distinctive  about  them  ;  so  far  as  our  observations  ga 
they  all  seem  to  operate  in  a  general  way  by  lowering  the  resistance 
of  the  individual  to  all  forms  of  shock.  Of  all  predisposing  factors 
fatigue,  both  physical  and  mental,  is  undoubtedly  the  most  important. 
A  type  of  history  which  has  attracted  our  attention  by  its  frequency  is 
that  of  the  soldier  who  had  been  moved  rapidly  from  one  part  of  the 
front  to  another,  and  on  arrival  at  the  new  sector  was  sent  direct  inta 
the  firing  line.  He  generally  says  that  the  trenches  were  in  bad 
condition  and  that  while  exhausted  on  his  first  evening  here  his 
company  were  subjected  to  heavy  bombardment.  Under  conditions 
of  this  sort  the  soldier  seems  particularly  liable  to  break  down  either 
immediately  or  during  the  course  of  the  day  following.  A  rest  of 
comparatively  short  duration  exercises  a  truly  wonderful  influence  in 
restoring  the  resistive  powers. 

In  our  experience  the  following  points  are  helpful  in  determining 
the  nature  of  the  primary  causal  factor  in  cases  where  it  is  doubtful  : — 

First,  to  deal  with  cases  in  which  "  direct  concussion  "  is  the  causal 
agent.  The  initial  symptom  is  unconsciousness,  often  of  several  hours' 
duration,  and  possibly  persisting  for  days.  Consciousness  when  recovered 
does  not  remain  clear,  but  the  patient  passes  through  a  phase  of  variable 
length  during  which  he  loses  and  regains  it ;  the  so-called  "  dipping  of 
consciousness."  Aphasia  and  sphincter  troubles  are  common  at  this 
stage,  which  is  frequently  associated  with  an  active  delirium  in  which 
the  patient  re-enacts  episodes  of  his  military  service.  The  general 
condition  is  one  of  extreme  exhaustion ;  all  mental  processes  are 
sluggish,  and  there  is  great  difficulty  of  concentration.  Amnesia,  both 
for  the  immediate  and  remote  past  is  a  common  occurrence.  The  voice 
is  often  altered,  becoming  slow,  monotonous,  and  higher  pitched  than  is 
natural  to  the  patient.  In  severe  cases  these  symptoms  tend  to  per.sist 
for  many  months,  and  relapses  are  easily  induced  by  any  fatigue ; 
we  have  noticed  them  after  long  railway  journeys.  Clinically  the 
importance  of  recognizing  these  symptoms  is  that  the  prognosis  in  cases 
of  genuine  "direct  concussions"  is  much  graver  than  in  those  giving  a 
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spurious  history  of  concussion  after  being  thrown  down  or  partially 
buried.  Also  psycho-therapeutic  treatment  is  of  no  avail,  except  in  so 
far  as  fixation  of  symptoms  may  have  supervened  in  the  later  stages. 
In  such  cases  experience  shows  that  prolonged  rest  and  freedom  from 
strain  of  all  sorts  are  essential. 

The  discrimination  of  cases  of  "  indirect  concussion  "  requires  more 
careful  study.  Unconsciousness  or  stupor  of  relatively  short  duration  is 
the  rule,  but  it  is  often  difficult  to  obtain  an  accurate  history  on  this 
point  as  there  is  a  tendency  on  the  part  of  the  patient  to  exaggerate, 
and  corroborative  evidence  is  rarely  forthcoming.  The  phenomenon  of 
"  dipping  of  consciousness  "  is  not  observed,  and  active  delirium  of  the 
occupational  type  is  rare.  Amnesia,  though  frequently  present,  is  much 
less  in  extent,  is  only  retrograde,  and  is  more  readily  recovered  from  than 
in  cases  of  direct  concussion.  There  is  a  greater  tendency  to  the  super- 
imposition  of  functional  troubles  such  as  paralyses  and  algesia.  These 
may  develop  immediately,  but  more  commonly  they  come  on  later  as 
the  symptoms  of  coiipmotional  origin  are  recovering.  If  they  are 
removed  by  appropriate  treatment,  the  patient  after  a  few  weeks' 
complete  rest,  generally  "feels  as  well  as  ever."  Easy  fatiguability 
and  diminution  of  power  to  concentrate  are,  however,  apt  to  be  more 
persistent  symptoms,  and  the  patient  in  spite  of  his  statement  that 
"  he  feels  quite  all  right "  should  be  given  a  more  prolonged  period 
of  freedom  from  strain.  The  apparently  rapid  recovery  of  objective 
symptoms  in  cases  of  indirect  concussion  would  seem  in  part  responsible 
for  the  tendency  to  regard  them  as  of  purely  psychogenic  origin. 

Cases  in  which  the  neurosis  has  arisen  as  the  result  of  exposure  to 
detonation  in  what  we  have  termed  the  C  zone  are  naturally  more 
difficult  to  differentiate  from  those  of  purely  psychogenic  origin.  The 
description,  already  given,  of  men  so  exposed  in  the  ammunition  proof 
and  demolition  ground  affords  a  better  picture  of  the  onset  of  the 
neuroses  than  can  be  got  from  the  more  complicated  conditions  obtaining 
in  trench  warfare.  One  must  remember  that  in  the  latter  the  bombard- 
ment is  more  incessant ;  the  soldier  is  in  a  state  of  expectancy,  and 
possibly  also  of  physical  fatigue,  all  of  which  factors  sensitize  or 
predispose  him  to  the  effects  of  detonation.  In  a  rather  disparaging 
way  any  shell  exploding  outside  the  A  zone  is  commonly  referred  to  as 
merely  the  "  last  straw,"  its  influence  thus  being  attributed  to  purely 
•emotional  factors.  It  is,  however,  a  "  last  straw  "  which  cannot  be 
lightly  disregarded,  and  one  is  justified  in  maintaining  that  a  sufficient 
number  of  such  "  straws  "  will  cause  the   downfall  even  of  the  most 
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robust.  And  one  should  bear  in  mind  the  fact  that  the  stabihty  of 
an  explosive  is  under  such  conditions  diminished,  and  that  it  may 
eventually  detonate.  It  is  not  difficult  to  conceive  that  physical 
processes  which  thus  give  rise  to  alterations  in  the  direction  of 
instability  in  a  relatively  simple  chemical  compound  such  as  an 
explosive  may  in  a  similar  way  affect  the  far  more  delicate  colloidal 
solutions  contained  in  the  central  nervous  system  either  directly  or 
indirectly. 

With  cases  of  purely  psychogenic  origin,  many  of  whom  have  never 
reached  the  danger  zone  at  all,  it  is  not  our  object  to  deal. 

An  interesting  question  which  does  arise  at  this  point  is  as  to 
whether  the  two  aetiological  factors,  emotion  and  commotion,  may 
not  operate  together  and  thus  confront  the  observer  with  a  third 
group  of  patients  in  whom  the  origin  of  the  neurosis  is  mixed. 
Obviously,  if  once  the  possibility  of  a  physical  origin  be  conceded, 
this  question  must  be  answered  in  the  affirmative.  We  suggest, 
further,  that  this  is  the  most  common  occurrence,  and  that  which- 
ever be  the  primary  cause  of  the  instability,'  the  patient,  once 
sensitized  remains  for  a  long  time,  perhaps  always,  hypersensitive 
to  both  commotional  and  emotional  stimulation.  Under  war  condi- 
tions a  vicious  circle  is  thus  established. 

From  a  large  number  of  instances  of  "  real  shell  shock  •"  as 
distinguished  from  those  of  "  neurasthenia  "  the  following  is  selected 
as  worthy  of  report  here,  not  because  one  example  can  be  held  as 
establishing  any  general  principle  but  because  it  may  be  taken  as  a 
representative  type  of  the  group  of  patients  in  whom  the  primary 
causative  factor  is  "  commotional,"  but  in  whom  this  physical  origin 
has  become  overlain  by  emotional  elements  during  the  progress  of 
the  case,  as  so  commonly  occurs. 

A  corporal,  aged  22,  went  to  France  with  the  original  Expeditionary  Force, 
and  served  through  the  Mons  retreat,  the  battle  of  the  Marne  and  at  Ypres 
with  great  coolness  and  courage.  He  liked  military  life  and  was  particularly 
well  adapted  to  fighting.  In  May,  1915,  he  was  one  day  sitting  with  a 
companion  in  a  trench  preparing  some  food  when  a  large  high  explosive  shell 
detonated  on  the  parapet  almost  immediately  ahove  him.  His  comrade  was 
killed,  but  this  he  did  not  know  until  long  afterwards.  For  a  few  moments  he 
lost  consciousness,  but,  from  the  account  of  others,  this  period  of  uncon- 
sciousness must  have  been  brief.  He  then  went  over  the  top,  exposed  himself 
with  apparent  recklessness,  and  rushed  about  in  a  state  of  oneiric  delirium 
shouting  various  orders  to  his  men.  After  this  incident  he  was  sent  down  to 
the  base  for  a  rest,  but  in  a  month  he  was  returned  to  his  unit  to  all  outward 
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appearances  as  fit  as  ever  before.  Inwardly,  however,  he  noticed  a  great 
change  in  himself,  and  found  to  his  great  disgust  that  he  no  longer  could 
remain  calm  when  under  shell-fire.  His  anger  and  shame  at  the  idea  of 
suffering  from  "  shell  shock,"  which  he  considered  merely  a  polite  phrase  for 
"  wind  up,"  were  so  great  that  he  used  much  effort  and  managed  to  control 
himself  for  the  next  two  years  during  which  he  remained  in  France.  From  July, 
1917,  to  March,  1918,  he  was  in  England  training  as  a  cadet,  and  during  that 
time  he  ceased  to  think  of  all  his  unpleasant  experiences,  and  when  he  returned 
to  France  he  went  with  the  same  feeling  of  confidence  as  he  did  in  1914.  But, 
to  his  intense  disgust,  he  discovered  that  close  proximity  to  shell-fire  threw 
him  into  an  uncontrollable  state  of  excitement.  He  began  to  suffer  from  severe 
discomforts  in  the  head,  and  felt  so  sleepy  that  he  could  hardly  keep  awake. 
It  now  became  necessary  for  him  to  avoid,  by  every  possible  trick,  the  occasion 
of  a  public  breakdown  ;  this  he  managed  to  achieve.  In  October,  1918,  he 
returned  home  on  ordinary  leave  ;  on  his  second  day  in  England — i.e.,  as  soon 
as  he  relaxed  control — he  fell  into  a  state  of  stupor  and  was  admitted  to 
hospital.  Here,  over  a  period  of  at  least  two  months,  states  of  stupor 
alternated  with  paroxysms  of  excitement  and  weeping.  At  the  present  time 
(January,  1919),  he  fatigues  easily,  is  liable  to  headaches,  has  difficulty  in 
concentrating  his  thoughts,  and  becomes  confused  in  the  neighbourhood  of 
traffic. 

A  history  of  this  type  is  by  no  means  rare,  but  is  met  with  fair 
frequency  in  the  special  neurological  military  hospitals.  It  is  desirable 
from  every  point  of  view  that  cases  of  this  type  should  be  separated 
from  those  in  which  the  underlying  causal  factor  is  purely  psychogenic, 
no  matter  how  the  latter  be  further  subdivided.  One  cannot  remain 
content  with  any  classification  which  is  based  upon  an  arbitrary  grouping 
of  superficially  similar  characteristics.  Every  effort  should  be  made  to 
discriminate  between  the  several  types  upon  the  basis  of  their  patho- 
genic origin,  for  both  treatment  and  prognosis  are  largely  determined 
by  this.  Had  our  patient  been  seen  when  at  the  base  after  the  first 
detonation  we  should  have  been  justified,  surely,  in  describing  him  as 
an  instance  of  "  shock  "  of  purely  commotional  origin,  and  in  treating 
him  accordingly.  If,  on  the  other  hand,  we  had  seen  him  for  the  first 
time  in  October,  1918,  and  had  known  nothing  of  his  previous  history, 
we  might  have  regarded  his  manifestations  as  of  purely  psychogenic 
origin.  Experience  shows,  however,  that  psycho-therapeutic  treatment 
is  of  no  use  while  acute  symptoms  of  commotional  origin  are  present, 
and  even  when,  in  mixed  cases,  these  have  subsided,  the  progress  of  the 
patient  is  as  a  rule  distinctly  slower  than  in  purely  psychogenic  cases. 

Although  one  not  infrequently  meets  with  cases  in  which,  apparently, 
a  single  causal  factor  has  been  operative,  we  maintain  that  a  careful  and 
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unbiased  study  of  histories  in  the  special  neurological  military  hospitals, 
leads  to  the  conclusion  that  the  coi 
factors  is  the  more  common  event. 


leads  to  the  conclusion  that  the  combined  action  of  the  two  aptiological 


Conclusions. 

The  neuroses  of  war  may  be  brought  about  : — 

(1)  By  the  action  of  "  purely  emotional  shock,"  which  at  the 
present  time  is  well  recognized,  but  whose  importance  tends  to  be 
over-estimated. 

(2)  By  the  action  of  "  purely  physical  shock,"  a  study  of  the 
mechanism  of  which  is  the  main  object  of  this  contribution  to  the 
subject. 

(3)  By  a  combination  of  the  two  above-mentioned  ^etiological 
factors ;  this  is  the  most  common  occurrence,  and,  after  tHe  psycho- 
neurotic symptoms  have  been  cleared  up,  the  residual  actual  neurosis, 
which  has  formed  a  foundation  for  the  whole  disorder,  is  often  exposed. 

The  object  of  this  paper  will  be  amply  served  if  it  help  towards 
correcting  the  present  tendency  to  regard  the  neuroses  of  war  as  of 
exclusively  emotional  origin,  and  towards  gaining  a  more  general 
recognition  for  the  underlying  physical  basis  demonstrable  in  a 
considerable  proportion  of  them.  At  the  same  time  it  seems  to  us  to 
open  up  the  whole  question  of  the  interdependence  of  the  physical 
and  psychic  basis  of  hysteria  and  its  allied  conditions. 
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Cases     with     Signs     of     Neurological     Interest. 

By  Henry  Head,  M.D.,  F.R.S.  (President). 

The  President  (Dr.  Head,  F.R.S.)  showed  three  officers  who 
presented  signs  of  neurological  interest  : — 

(1)  A  case  of  cervical  rib,  where  there  was  some  weakness  and 
wasting  in  the  right  hand.  He  had  been  wounded  on  the  left  side  of 
the  head,  and  the  condition  in  the  hand  was  attributed,  in  a  military 
hospital,  to  the  injury  to  the  brain,  and  not  to  the  effect  of  the 
accessory  rib. 

(2)  A  case  of  injury  to  the  parietal  region,  which  had  produced  loss 
of  sensation  in  the  left  hand.  This  showed  all  the  characters 
described  in  Brain,  1918,  xli,  p.  59  (on  "Sensation  and  the  Cerebral 
Cortex  "). 

(3)  An  officer  from  whom  a  pistol  bullet  had  been  successfully 
removed  by  Mr.  Wilfred  Trotter.  It  lay  at  the  base  of  the  brain,  and 
had  injured  the  anterior  clinoid  process.  Mr.  Trotter  removed  the 
bullet  by  the  frontal  route,  and  the  osteoplastic  Hap  healed  perfectly. 
The  patient  had  entirely  lost  his  headache  and  other  symptoms. 


'  At  a  meeting  of  the  Section,  held  May  8,  1919. 
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Case  of  Cervical  Concussion. 

By   E.    Miller,   Lieutenant,   R.A.M.C. 
(Shown  by  Dr.  J.  Godwin  Greenfield.) 

Private  T.,  admitted  to  hospital  on  March  3,  1919.  Nine  days 
previously  he  had  been  thrown  from  a  motor  wagon  into  a  ditch.  He 
was  unconscious  for  about  half  an  hour,  and  on  recovering  consciousness 
had  complete  paralysis  of  both  arms  and  legs,  with  incontinence  of 
urine  and  faeces.  The  power  in  the  arms  returned  to  some  extent  four 
days  later.  Tingling  in  the  legs  was  present  from  the  very  outset,  but 
no  sensory  loss  was  observed.  On  February  18  he  could  move  his  left 
arm  and  leg  very  slightly.  On  February  2.5  he  could  move  his  right 
leg  and  right  arm,  but  the  arm  was  still  very  weak.  The  control  of  the 
sphincters  was  recovered  during  the  second  week. 

On  admission  to  Tooting  Military  Hospital  on  March  3  he  showed 
the  following  condition :  He  had  voluntary  power  for  all  movements  of 
the  upper  and  lower  limbs,  stronger  on  the  left  side  than  on  the  right. 
No  sensory  loss  was  observed  ;  his  tendon  reflexes  were  exaggerated 
more  on  the  right  side  than  on  the  left,  with  ankle  clonus  on  the 
right  side.  The  superficial  reflexes  were  all  absent,  the  plantar  response 
being  of  the  extensor  type  on  both  feet. 

The  power  of  the  limbs  improved  daily,  and  on  March  12  he  could 
support  himself  in  a  walking  chair.  On  the  next  day  he  was  put  into  a 
swimming  bath  of  warm  water  (temperature  90°  to  95°  F.,  depth  3  ft.). 
In  this  he  could  walk  unsupported  the  whole  length,  but  still  showed 
some  rigidity  of  the  right  arm  and  leg.  On  March  24  after  daily 
exercises  in  the  bath  he  could  walk  about  the  ward  unsupported  and 
without  sticks. 

Condition  on  May  8  :  He  walks  well  with  a  slight  drag  of  the  right 
leg,  and  the  right  hand  is  rather  stiff.  The  skiagram  shows  no  fracture 
nor  dislocation  of  cervical  vertebrae,  but  atrophic  changes  in  the  body  of 
the  sixth  cervical  vertebra. 

The  case  is  of  interest  as  showing  the  rapid  increase  of  functional 
power  in  cases  of  spastic  paraplegia  which  may  be  obtained  by  the  use 
of  a  warm  swimming  bath. 
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Case   of  Pachymeningitis    Cervicalis  of  Syphilitic  Origin. 

By   E.    Miller,    Lieutenant,    R.A.M.C. 
(Shown  by  Dr.  J.  Godwin  Greenfield.) 

Private  0.,  aged  38.  History  of  venereal  disease  eighteen  years 
previously.  For  six  months  he  has  had  wasting  of  the  muscles  of  the 
left  arm,  especially  in  the  hand,  and  more  recently  has  noticed  some 
drawing  up  of  the  little  finger  in  the  right  hand,  so  that  he  could  not 
straighten  it  normally.  For  about  four  months  he  has  had  pain  in  the 
back  of  the  neck. 

Present  neurological  state  :  Except  for  slight  wasting  of  the  right 
side  of  the  tongue,  there  is  no  affection  of  the  cranial  nerves.  Motor 
power  in  the  trunk  and  legs  is  good.  In  the  right  arm  it  is  normal, 
except  for  difficulty  in  straightening  the  little  finger.  In  the  left  arm 
there  is  weakness  of  extension  of  the  elbow,  with  wasting  of  the  left 
triceps,  flattening  of  the  ulnar  surface  of  the  left  forearm,  and  wasting 
of  all  the  intrinsic  muscles  of  the  hand,  with  clawing  of  the  ring  and 
little  finger.  There  is  some  diminution  of  sensibility  over  the  ulnar 
area  of  the  left  hand,  otherwise  sensation  is  everywhere  normal.  The 
deep  reflexes  are  absent  in  the  arms  but  normal  in  the  legs,  with  brisk 
abdominal  responses  and  flexor  plantar  reflexes. 

The  cerebro-spinal  fluid  gave  a  normal  number  of  cells  per  cubic 
millimetre,  but  had  a  considerably  raised  albumin  content  (008  per 
cent.).  The  Wassermann  reaction  was  strongly  positive  both  in  the 
cerebro-spinal  fluid  and  in  the  blood. 

Under  anti-syphilitic  treatment  with  novarsenobillon,  mercury  and 
potassium  iodide  there  was  general  improvement  in  the  condition, 
diminution  in  the  pain  in  the  neck,  and  an  improvement  in  power  in 
the  left  arm. 
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Enceph  alitis    Lethargica .  ^ 
By  E.  Faequhar  Buzzard,  M.D. 

Very  important  observations  have  recently  been  published  by 
Sir  John  Rose  Bradford,  Captain  E.  F.  Bashford  and  Captain  J.  A. 
Wilson,  on  the  bacteriology  of  several  diseases  which,  according  to 
these  writers,  are  caused  by  filter-passing  organisms.  If  the  results 
obtained  by  their  research  are  confirmed  our  knowledge  of  the  patho- 
genesis of  lethargic  encephalitis  has  been  materially  advanced  and 
incidentally  we  shall  be  in  a  position  to  regard  this  disease  as  belonging 
to  a  group,  including  influenza,  rabies,  toxic  polyneuritis  and  nephritis, 
the  members  of  which  have  been  showing  a  regrettable  degree  of 
activity  during  the  last  year  or  two. 

But  this  advance  in  our  knowledge  of  the  laboratory  aspects  of 
lethargic  encephalitis  must  not  be  allowed  to  dull  our  interest  in  its 
clinical  features  and  my  object  this  evening  is  to  call  attention  to  a 
few  points  which  have  obtruded  themselves  on  my  notice  during  the 
epidemic  which  has  prevailed  with  more  or  less  severity  from  the 
spring  of  last  year  until  the  present  time. 

In  a  previous  paper  ^  I  confined  myself  to  the  discussion  of  a  group  of 
cases  in  which  the  encephalitis  had  its  chief  incidence  on  the  cerebral 
hemispheres,  in  which  haemorrhage  was  a  conspicuous  feature  and  in 
which  a  fatal  issue  was  the  general  rule.     In  these  patients  there  was  a 

'  At  a  meeting  of  the  Section,  held  July  9,  1919. 
-  Lancet,  1918,  ii,  p.  835. 
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remarkable  absence  of  severe  constitutional  disturbance  and  of  high 
fever,  both  of  which  were  prominent  features  in  the  case  of  a  patient 
whom  I  saw  with  Dr.  Wadd  at  Richmond. 

Case  I. — A  maiTied  lady,  aged  27,  in  the  last  few  weeks  of  her  second 
pregnancy,  complained  on  January  13,  1919,  of  diplopia  and  a  strange  feeling 
in  lier  head.  During  the  next  two  days  she  went  about  as  usual  but  appeared 
at  times  to  be  confused,  drowsy,  and  unable  to  remember  the  object  of  her 
shopping  errands.  On  January  16  she  had  an  easy  and  uncomplicated 
confinement.  On  January  17  her  temperature  gradually  rose  to  104'  F., 
headache  was  severe  and  there  was  increasing  drowsiness  and  disorientation. 
On  examination  she  presented  partial  bilateral  ptosis,  weakness  of  the  left 
inferior  rectus  muscle,  an  expressionless  face,  slight  tremor  of  the  tongue  and 
hands,  with  normal  tendon-jerks  and  doubtful  plantar  responses.  The  next 
day  she  was  more  drowsy  and  asleep  all  the  time  unless  she  was  roused. 
The  ptosis  was  more  marked  and  the  temperature  remained  between  103"^  and 
104''  F.  The  o])tic  disks  were  slightly  congested.  A  papular  rash  had  appeared 
over  a  large  part  of  the  surface  particularly  over  the  forearm,  buttocks  and 
anterior  aspects  of  the  legs.  A  lumbar  puncture  obtained  cerebro-spinal  fluid 
in  which  no  abnormal  cells  could  be  detected.  On  January  20  the  patient  was 
much  worse.  Slie  lay  in  a  muttering  delirium,  cyanosed,  picking  at  the  bed- 
clothes, with  a  pulse  of  140,  mucous  rales  in  the  chest,  rapid  respiration  and 
an  intense  general  morbilliform  rash.  There  was  now  complete  ptosis  and  palsy 
of  all  ocular  movements.  Swallowing  had  become  impossible  and  the  patient 
resented  light  thrown  into  her  eyes.  Death  seemed  imminent,  but  during  the 
next  forty-eight  hours  there  was  a  remarkable  rally.  The  temperature  fell, 
the  rash  faded,  pulse  and  respiration  improved,  but  the  ocular  palsies  and  the 
dysphagia  remained.  At  this  time  involuntary  local  spasmodic  movements 
were  very  noticeable  in  the  limbs.  On  January  23  the  temperature  was  below 
nortnal  and  the  patient  had  spoken  a  few  words  quite  rationally  and  asked 
after  her  baby.  Swallowing  was  again  possible  but  the  eye  movements  were 
no  better.  The  same  night,  however,  the  temperature  shot  up  to  104°  F.,  the 
rash  reappeared  in  a  still  more  intense  form,  and  the  patient  went  rapidly 
downhill,  dying  on  January  25. 

This  case  was  remarkable  for  the  pyrexia,  for  the  rash  which 
challenged  comparison  with  a  very  severe  measles  eruption,  and  for  the 
occurrence  of  a  fatal  relapse,  falsifying  the  apparently  justifiable  hopes 
of  recovery  which  were  entertained  two  days  before   death. 

My  next  story  concerns  a  mother  and  her  son  whom  I  saw  at 
Weybridge  with  Dr.  Barton  and  Dr.  Rob. 

Case  II.— The  son,  aged  19,  came  home  from  a  theatre  on  March  28,  1919, 
with  a  headache  and  feeling  shivery.  The  next  day  the  temperature  rose  and 
on  March  30  a  rash  appeared,  giving  rise  to  the  suspicion  of  scarlet  fever. 
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The  following  day  headache  was  severe  and  the  patient  had  a  sudden  generalized 
convulsive  attack  which  left  him  in  a  semicomatose  condition.  When  I  saw 
him  on  the  following  day  he  lay  half  unconscious  with  closed  eyes  and  a 
maxked  resentment  to  all  examination  or  disturbance.      The  right  arm  was 

d^ffic^!lfr'Kf'"'''/^''l:'°"^'''  reflexes  were  sluggish,  and  the  knee-,erks 
difecult  to  obtam.  A  lumbar  puncture  released  fluid  at  increased  pressure  and 
this  was  carefully  examined  by  Captain  Greenfield,  who  reported  that  the  only 
abnormality  was  an  increase  in  the  glucose  content.  The  patient  recovered 
consciousness  a  few  hours  later  and  was  found  to  have  difficultv  in  speaking 
and  to  have  weakness  of  the  right  side  of  the  face  and  of  the  right  arm  and 

end  of  /f'T  .f.T'  "T"''"''  ''"'  P^'^g^-essive  and  uninterrupted,  but  at  the 
end  of  a  fortnight  the  weakness  of  the  face  and  grasp  was  still  perceptible. 

Case  in -On  April  M  the  mother,  aged  54,  who  had  been  much  with  her 

headache.    The  next  morning  headache  was  severe,  the  temperature  was  101°  F 
and   the  patient  displayed   an  intense  morbilliform  rash   all  over  the  chest' 
abdomen  and  arm.     Photophobia  and  vomiting  added  to  her  discomfort      The 
cerebro-spma    fluid  was  at  high  pressure  and  Captain  Greenfield  reported  thai 
It  lesembled  the  specimen  obtained  from  the  patient's  son  except  for  a  si  gh 
increase  m  the  percentage  of  chlorides.     The  patient  suffered  f lom  the  h  S 
ache  and  vomiting  for  two  days  and  during  the  same  period  exhibited  weakness 

rip"   thaMf trtr^^^  ^  ''^  -^''  -'  '^^  '^  —  ^  ^^ 

I  believe  that  the  occurrence  of  two  cases  of  this  disease  m  the 
same  household  is  very  rare,  and  this  is  the  only  instance  which  has 
come  under  my  own  observation. 

Durmg  the  last  eighteen  months  I  have  seen  a  number  of  cases  of 
encephalitis  which  form  a  marked  contrast  to  the  severe  type  I  have 
just  described  to  you,  and  many  of  which  have  never  been  considered 
or  have  never  considered  themselves  as  seriously  ill.  The  groun  is 
characterized  by  the  insidious  onset  of  slight  lethargy,  an  inclinaLn 
to  fa  1  asleep  whenever  they  sit  down  to  rest  or  read,  or  a  tendency  to 
forget  the  small  things  of  everyday  hfe  and  sometimes  by  an  alteration 
m  temperament.  The  patient  may  complain  of  diplopia  which  lasts 
tor  a  few  days  to  a  few  weeks,  or  of  a  general  stiffness  or  slowness 
m  his  movements.  He  may  complain  that  although  he  is  always 
dropping  off  to  sleep  in  the  daytime  his  night's  sleep  is  disturbed  by 
restlessness,  by  mild  cramps,  or  pains  m  his  limbs,  so  that  he  wakes 
every  hour  or  two.  Headache  may  never  be  complained  of  and  fever 
may  be  conspicuous  by  its  absence. 
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sa,d  her  head  felt  buzzx  j'^Jl^^,  On  examination  the  left  palpebral 
r,sure"r  :r  thlThe  ri,h":i:plopia  .as  ohtainea  on  directin,  the 
bssure  was  w  physical  signs  and  she  made  a 

St:  r4;.ttpor  Of  a  -..--;;::- r^^^^ 

Zti2Jer  the  more  serious  and  fatal  sequete  might  not  super^-ene. 

r  „  r      In  February  of  this  vear  Dr.  Eedfern  sent  to  me  a  man,  aged  59. 

-fir  ?r.=^r^S=S'2;^n■:;^;":= 

figure  in  my  movements.  He  ^^^  ™  ^^ed  into  mv  consulting  room  I  made 
not  keep  a.ake  ^vhen  read  ng^  "'^^^'^.^^ating  bv  his  mask-like  face,  the  gait, 
a  mental  diagnosis  of  paralysis  agitans  )"1g"8    >  complained  of  slight 

and  the  way  in  which  he  held  "-f™^  .^"f^^'^^^the  slwness  with  which  he 
twitches  at  times  in  his  hands  and  P.""";"  "^j^J^  „  \„a  he  was  improring 
tr^ty"-^"-!  s^ht'Sl'J^-^L  much  better  and  could 
then  write  freely  and  dress  himself  in  normal  time. 

C„.«  W.-On  Febl^ary  11  of  this  year  I  ^^^^:J:!::. 
aged  53,  who  had  complained  for  a  fortnight  "^^'f^^^^  •;;:^:3tess  and  mental 
On  .January  31  she  developed  <"P'°f  , '°f  ^^f,,  had  disappeared  when 
disorientation  with  a  shght  degree  °  P'°^'=j;';'2^  1,^,  attention.  She 
I  saw  her.     She  was  restless  and  unable        c  n  e  t         ^^^  ^^^  ^.^^^^  ^^^^^^ 

presented  slight  --k"- j'  f ^^  p  ition  with  occasional  twitching  of 
tended  to  assume  the  P'''*  ^'^  ^«'''"  ^^j  ^-  but  the  temperature  was  apt 
the  fingers.     There  were  no  othe,  Phyj'-' ^'8    :^  t„„,„,s  recovery  has 

to  reach  100°  F.  on  some  days.  This  '•"^Y  =  P'°8  condition.  She  is  still 
been  very  slow,  especially  in  -^^d   to   h.    menta    con       ^^  ^^^^^^^^^  ^^^^ 

depressed,  easily  exhausted,  and  unable  to  keep 

lor  any  length  of  time. 

C...  m.-ln  ..pril  of  this  year  I  saw  ^^1^^:^;^^% 
who,  after  feeling  indisposed  for  two  o^^^^^^^.^lZx^or  several  days. 
.,„h  some  headache  -~;:f„:fj^ramUd:f degree  of  headache,  had 
Photophobia  and  bouts  of  'l'°^^"'«='' J".  „  examination  she  presented 
rS^^a::::  :?;"  ::  .t  r^S"— "of\l.  abdommal  reaexes  and 
tluggth  tendon^'rks.     She  made  a  good  but  slow  recovery. 
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M      r  75  gentleman,  aged  63,  seen  with  Sir  Robert  Fox-Symons  in 

March  of  this  year,  complained  that  a  week  before  om-  consultation  he  was 
seized  with  diplopia  while  playing  billiards.  This  was  followed  by  headache 
and  geneml  restlessness,  a  little  cramp  in  the  legs  and  paresthesia,  in  both 
hands.  He  presented  partial  ptosis,  more  marked  on  the  right  side,  and 
weakness  of  all  ocular  muscles,  especially  in  regard  to  the  internal  and  vertical 
ma.-ements.  The  right  pupil  reacted  sluggishly  to  light.  The  knee-  and 
ankle-jerks  were  difficult  to  obtain  and  the  right  plantar  reflex  was  indefinite 
m  type.     In  spite  of  the  comparative  severity  of  his  symptoms  this  patient 

S'inZ     '''""^'''^  '''  *^''  '°'''''  °^  '  ^""''"'^^''  '^^^'^^^  ""'^''^  '"''''^'^  ^^^^^ 

me  thlt  lt~^\^''"  ''  ''',''  \  ""'  ''""^''"'  ''''  '  ^^^^ '  ^^'^  ^2,  who  told 
me  that  two  months  previously  she  had  been  suddenly  seized  with  diplopia 
diowsmess,  general  loss  of  power,  loss  of  memory  and  loss  of  control  over  hei' 
emotions  She  stated  that  she  felt  as  if  she  was  in  a  dream,  and  that,  whereas 
she  had  a  ways  been  hvely  and  bright,  she  was  now  quite  altered  in  tempera' 
nient,  and  only  wished  to  go  to  sleep.  She  had  not  suffered  from  headache 
or  vomiting,  and  as  far  as  she  knew  had  had  no  rise  of  temperature  On 
examination  her  pupils  were  found  to  be  sluggish,  there  was  left-sided  ptosis 
and  paresis  o  the  left  mternal  rectus  muscle.  Her  face  was  expressionless  and 
her  movements  generally  feeble,  but  the  reflexes  were  normal.  It  mav  be  noted 
that  she  had  never  been  in  bed,  and  that  she  had  been  medically  advised  to  go 
about  as  much  as  possible,  and  to  seek  lively  company. 

These  cases  of  mild  encephalitis  could  be  multiphed,  but  I  have 
described  a  sufficient  number  to  indicate  their  general  symptomatology 
and  physical  signs  and  to  support  the  view  I  hold  that  they  must  have 
been  very  numerous  during  the  last  eighteen  months.  You  will  have 
noticed  that  the  physical  signs  have  been  generally  trivial,  and  would 
easily  have  escaped  noticed  with  any  but  careful  examination.  The 
histories  obtamed  from  the  patients  and  the  account  of  their  symptoms 
have  been  important  factors  in  the  diagnosis  which  has  been  confirmed 
by  the  general  tendency  towards  recovery  in  the  course  of  a  few  weeks 
or  a  few  months.  One  can  hardly  doubt  that  early  diagnosis  is  a  matter 
of  great  importance  in  these  cases,  and  that  patients  who  are  suffering 
from  an  mflammation  of  the  brain  should  be  prevented  from  carrvmg 
on  then-  normal  activities  even  though  they  are  not  troubled  with 
headache,  vomiting  or  pyrexia. 

Let  me  now  pass  on  to  the  consideration  of  another  verv  interesting 
and  serious  aspect  of  the  more  severe  cases  of  encephalitis  m  which  the 
patients  recover  from  the  acute  stage  of  the  disease,  but  are  overtaken  by 
more  or  less  disabling  sequelae  at  varying  intervals  of  time.     I  refer  to 
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the  late  development  of  involuntary  movements  affecting  the  limbs,'  jaw 
or  tongue.  Some  of  these  patients  have  passed  through  an  acute  illness 
associated  with  severe  headache,  vomiting,  fever  and  other  cerebral 
symptoms  which  have  given  rise  to  the  diagnosis  of  influenza,  menin- 
gitis, &c.  Some  of  them  have  displayed  involuntary  movements  during 
the  acute  disease,  the  abnormal  activities  disappearing  in  the  course  of 
a  long  convalescence.  It  would  be  difficult  to  describe  accurately  the 
character  of  these  movements  ;  some  have  been  irregular  and  choreiform, 
-others  more  rhythmical  and  limited  in  their  distribution.  One  of  my 
patients  had  movements,  confined  to  the  left  foot,  which  she  aptly 
nicknamed  her  "joggles."  Speaking  generally,  the  movements  are  in 
abeyance  while  the  parts  concerned  are  in  voluntary  use,  and  are  most 
obvious  when  the  patient  is  resting.  On  the  other  hand,  all  these 
movements  cease  during  sleep,  and  gradually  subside  in  the  process  of 
going  to  sleep.  The  movements  do  not  interfere  with  voluntary  action 
and  are  only  a  source  of  complaint  in  that  they  interfere  with  the 
patient's  peacefulness  while  at  rest. 

Case  X. — \V.  H.,  aged  28,  a  fireman  on  the  Great  Eastern  Railway.  Family 
and  previous  history  good  in  all  respects.  He  was  taken  ill  on  June  4,  1918, 
and  went  to  bed  on  June  6  with  headache,  general  malaise  and  sleeplessness. 
The  right  side  of  the  face  became  paralysed,  there  was  difficulty  in  mastication 
and  fluids  regurgitated  through  his  nose.  The  latter  symptom  only  lasted  about 
ten  days,  but  by  June  27  he  displayed  tremor  of  his  right  hand  in  shaving  and 
writing,  and  his  legs  appeared  to  be  weak.  His  reflexes  at  that  time  were 
normal.  During  the  next  six  months  he  made  little  or  no  progi-ess  towards 
recovery,  and  by  December  his  legs  were  showing  involuntary  movements, 
which  spread  to  the  left  arm  early  in  1919.  "When  admitted  into  the  National 
Hospital  in  April  of  this  year  he  displayed  constant  movements  of  both 
shoulders,  more  marked  on  the  left  side.  The  movement  of  the  left  arm  may 
be  best  described  as  "  trouser  hitching,"  and  included  contractions  of  the 
deltoid,  latissimus  dorsi,  trapezius  and  biceps  muscles.  There  were  also  forced 
movements  of  the  head,  chiefly  carried  out  by  the  deep  muscles  of  the  neck. 
In  the  legs  contraction  of  several  gi'oups  of  muscles  was  obvious  while  he 
lay  in  bed,  but  the  spasms  were  suspended  during  walking  and  other  voluntary 
movements,  and  during  sleep.  The  pupils  were  dilated  and  unequal,  the 
left  being  larger  and  less  active  to  light  than  the  right.  The  right  side  of 
the  face  was  weak  in  voluntary  action,  but  at  rest  showed  an  increase  of 
tone  and  clonic  spasms.  The  strength  of  the  limbs  appeared  to  be  about 
normal,  but  when  the  arms  were  outstretched  there  appeared  coarse  move- 
ments at  the  shoulders,  which  were  increased  by  fatigue.  The  arm  movements 
showed  some  dysmetria  and  dysdiadokokinesia.  The  reflexes  were  normal  in 
all  respects.     During  the  last  three   months  tlie  patient  has  shown  marked 
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improvement      His  blood   and  cerebro-spinal  fluid  have  been  examined  with 
negative  results. 

iQls'"!  ^!'^l  '^■■.'"S^  "'  "  '"'°'""'-     ^'"="  f"-  "'«  «'->^'  '™e  on  June  1 
1918,  at  St  Thomas  s  Hosp.tal,  when  he  told  me  that  six  weeks  previously  he 
had  no^ced  diplopia,  mental  confusion,  and  tremor  of  his  right  arm  and  right 
eg.       He  presented  a  typical  paralysis  agitans    appearance    in  posture   and 
acies.     The  refle.es  were  normal.     A  month  later  he  complained  of  increased 
remor    in    the    right    hand    and    dragging    of    the    right    foot,  and  constant 
twitchmg  of  the  muscles  of  the  right    thigh.       In  July  and  August  he  wa 
mproving.       In  November  he  was  walking  more  freely,  but  I  noted  coaTse 
involuntary  movements  of  the  right  hand.      In  January.  1919.  he  displa^d 
contmuous  mvoluntary  movements  of  tlie  jaw  and  tongue,  which  wer    sus 
pended  during  talking  and  eating.      During  the  last  six  months  these  have 
gradually  decreased,  and  are  now  hardly  noticeable.     He  expresses  himself 

T.  ^zt^"^  -  ^^ '— • '-  »'^  ^'-'-^0^  -  ^arC?s  t::: 

Cass  XII.--A    M.J..  a  married  woman,  aged  35.     Sent  to  me  at  the 
National  Hospital  by  Dr.  Davidson,  who  kindly  supplied   the  following  note 
dated  May  20.  1919:      Illness  started  in  February.  1919  (when  she  waLeven 
months  pregnant),  with   acute  pain  down  the  left  arm.     Two  or  three  dlys 
later  I  was  sent  for  and  found  her  sitting  in  a  chair,  twitching  all  ove    mu  tei 
mg  to  herself,  and  only  semiconscious.     The  movements  were  chorei'c  and  I 
bought  at  brst  it  was  a  bad  attack  of  chorea  gravidarum.     I  go    h      i^to  the 
local  infirmary,  where  she  lay  unconscious  for  several  days  and  miscatild 
She  was  discharged  from  the  infirmary  about  a  fortnight  ago.  buTalthoT/h 
her  mind  IS  clear  she  is  scarcely  able  to  walk,  and  is  on  the   twitch   afldfy 
ong^       On  examination  I  found  constant  involuntary  movement  ol  internal 
rotation  of  the  le  t  shoulder,  with   flexion  of  the  left  elbow.     The  ti,  e  iu 
and  pectoral  muscles  also  took  part  m  this  movement.     The  right  arm  was 
sim,  any  affected,  but   to   a   less  degree.       Tendon,erks  exaggeLted        Lef 
plantar  response  was  extensor,  right  flexor.     No  sensory  disturbance     Sligl 
diplopia  has  been  present,  but  has  now  cleared  up.  * 

.u;j"%^"^'~}''  ^-  "  "'°8'*  woman,  aged   28.  suffered  from   chorea  as  a 
■   h  Id.     Seen  on  April  4.  1919.  at  the  National  Hospital,  when  she  gave    he 

itZZ  and  feitf  rV'°  "^°'  '"  '"^  ''''°'  -'"'  ^  ^^  '^foat  and 
arm  and  leg  T  ''"°';°  ^'^  '■'""™  ^^'^''^  -^en  she  lost  power  in  her  left 
mentsinlerl.fM  S™^"'"'^- '■'='=°^'"^«''.  but  left  her  with  involuntary  move- 
Tand  On  J  *;  fr"."''"^'"'  '""'  ™='<^»diness  m  her  left  arm  and 
hand.  On  examination  the  right  pupil  was  larger  than  the  left  The  left 
abdorninal  reflex  was  absent,  the  left  knee-jerk  more  brisk  than  he  right  Ind 
the  left  plantar  reflex  indefinitely  extensor  in  type.     The  left  foot  was  in  a    tate 

standing      sTrb"""'  "u"'  ^"""«'  ""'  '"""  ^'-''>-  -"-  ^^'^  --  -'Mng  o 
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Some  of  these  patients  have  been  before  you  this  evemng,  and  I 
have  Uttle  doubt  that  you  will  agvee  with  me  m  regardmg  he.r 
'ympt  ms  as  the  sequelL  of  encephabfs.  You  -''  ^^oj-P;*';;, 
with  me  in  the  difficulty  wh.ch  I  find  >°  -"f  "°f!  .*:''  ~ 
nbenomena  with  what  is  known  of  the  morb.d  anatomy  of  the  disease^ 
The  "nTary  movements  which  have  presented  then.seves  dunng 
r.rnte  stage  and  which  have  shown  a  general  tendency  tod.sappear 
r::utfoi  time,  may  he  attributed  to  -  e«ects  of  inflam™.^^^^^ 

"If 'studying    the    morb>d    anatomical    features  of    th,s  disease  in 

several  flfcfses  wh.h  I  have  ^^^^^u'  '  T.uZTJV^ 

fact  that  the  brunt  of  the  inflammation  falls  upon  the  ™=^«'^;  "'"l 

tltthat  arterial  and  -pU.ary  h.morrbages  a  d^^^^^^^^^ 

nre  of  very  frequent   occurrence.     On  the  otner  aau  , 

Tpatnt  IhoLs  died  months  ^^^ifZZ^^lZ 

"r'rr  r:;::tmrprto::crira^  prepared  by  captain 

etnfleVfr  secti^ons  taken  from  the  ^^^^^J::::Z 

aiffiCUy  has  been  met  with  l^^^^JZ^  LCgic 
^'"eS  t^s:  S  -rdtrCances/although  1  should  fee, 
ramldt  pu^T^Udlyf If  I  were  asked  to  explain  the  precise  mode 

of  their  origin.  .„„„,.j  tn  nroenosis.      Many 

T     u     M  lito  to  sav  one  word  with  regaid  to  pioguo»>»-  i 

I  should  like  to  say  one  undoubtedly  permanent, 

of  the  palsies  arising  from  t'"^'''^;^,^^;'    ^^^^e  attacks  are  hope- 
and  some  of  the  patients  who  have  smv-d  -        ^^  ^^^^ 

lessly  and  pitiably  disabled.     On  the  other  '    .   ^^         ^y  last 

n.e  to  think  that  the  i-™l-'-y'"°™-"^"'f'/^^T'„l  that  they 
for  months,  show  a  disposition  to  c  ea   "^  an  _    a-  ^ef^^^^^^ 

may  be  regarded  as  '/"P^'-^! '^""/^^tH  ."ht  be  discussed  at  great 
The  question  of  diagnosis  is  °°e  «'"'='^J"''' "      ^        ,^„„ed  useful 
length,  and  I  could  cite  some  cases  from  which  I  have 
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essons  arising  from  the   mistakes  I  have  made.     Let  me   mention  m 
this  connexion  a  comphcation  of  the  acute  stage  which  I  have  met  with 
m  two  patients-namely,   hemorrhage   into  the  vitreous  of   one  eve 
producing  almost  complete  blindness.  * 

T.,  ^r^ll'  I  "^^""^^  ^'^'  *'  acknowledge  my  indebtedness  to  Dr 
Blandy,  the  Kesident  Medical  Officer  at  the  National  Hospital,  for  her 
careful  and  accurate  reports  on  the  cases  which  have  been  under  mv 
care  m   that  institution. 
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